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AFPENDIX II

TRACE

Intxcduction

This Appendix provides a working technique for 1n¢§znntion systems
analysis and design: Total Requirements Analysis for Concept and Elements--
TRACE. The technique emphasizes system requirements--very dynamic in
nature and usually difficult to define--as the most important aspect of
information system desigr. and implementation. The large foldout included
with this Appendix IIsummarizes in illustrative fora the entire technique
and its main features. It can be seen that one of the primary prerequisites
for TRACE to be used effectively is that system management be a central
activity in the entire flow of the system analysis effort in order to make
important, periodic decisions. Another important aspect ol TRACE 1. quiding
a system analysis effort is tnat the system products be clearly defined as
either (1) hardware elements, (2) personnel elements, (3) software elements,

(4) facility elements, or (5) support elements.

This Appendix illustrates the application of the tasks and related
steps identified in TRACE for analyzing two sample rystems. The eight
major tasks within TRACE are listed in Figure A2-1, and the essential steps
within each major task are listed in Figures A2-2 through A2-9. The order
of steps presented may be varied somewhat in actual practice or performed in
parallel; however, the tasks are established in a firm sequence with some
acceptable latitude for overlapping the beqginning of one task before com—
pleting the preceding one.

Differences of opinion may arise with respect to specific system ele-
ments being categorized in one system element category wversus another. For
instarce, application software documentation or softwvare maintenance train-
ing can be categor.zed as software elements or support elements. Categor-
12ing elements depends on the type of system, its stage of implementation,

its direction--whether it is an upgrade effort toc an existing system or a

A2-2
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BASIC TASKS WITHIN TRACE:

o DATA COLLECTION
o DATA ANALYSIS
o SYSTEM CONCEPT DESIGN

0 SYSTEM SPECIFICATION DESIGN

O BRSELINE IMPLEMENTATION
©0 BASELINE SYSTEM EXERCISES
o FINAL IMPLFMENTATION

0 OPERATIONAL ACCEPTANCE

Note: Referance large flow chart summarizing TRACE vhile reading
this appendix.

Figqure A2-1

A2-)
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Note:

ESSENTIAL STEPS IN DATA COLILECTION

1)
2)
3)
4)
5;
6)
7)
8)

Reference large flow chart summarizing TRACE while reading

DEFINE SYSTEM FUNCTION
DETERMINE INTERFACES

DETERMINE SECURITY CRITERIA
DETERMINE DATA TYPES
DETERMINE DATA VOLUME
DETERMINE ORGANIZATIONAL LINKS
REVIEW TECHNOLOGY

PRODUCT REQUIREMENTS DETAILED

this appendix.

Figura A2-2

A2-4
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Note:

bt wons

ESSENTIAL STEPS IN DATA ANALYSIS

1)
2)
3)
4)
5)
6)
7)
8)

Reference large flow ~hart summarizing TRACE while reading

DETAILED DATA FLOW

ANALYZE HARJUWARE TRADECFFS
VALIDATE SOFTWARE AVAILABILITY
PRODUCTS IN PRIORITY
OPERATIONAL FACTORS IN PRIORITY
ANALYZE FACILITY NEEDS

REVIEW PERSONNZI. IMPACT
IDENTIFY SUPPORT CONSIDERATIONS

this appendix.

Figure A2-3
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Note:

ESSENTIAL STEPS IN SYSTEM CONCEPT DESIGN

1)
2)
3)
4)
5)
6)
7)
8)

Reference large flow chart summarizing TRACE while reading

ESTABLISH OPERATING CONCEPT
DATA PROCESSING NEEDS

DATA FLOW ALTERNATIVES
MAN-MACHINE INTERACTION

DATA BASE DESIGN

DEFINE APPLICATION SOFTWARE
FUNCTIONAL SYSTEM HARDWARE NEEDS
SCENARIO DEVELOPMENT

this appendix.

Figqure A2-4

A2-6
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ESSENTIAL STEPS IN SYSTEM SPECIFICATION DESIGN

l) HARDWARE ELEMENT CHARACTERISTICS

2) SYSTEM SOFTWARE SPECIFICATIONS

3) APPLICATION PROGRAM SPECIPICATIONS
4) DATA BASE GENERATION PLAN

5) PILE MANAGEMENT SYSTEM SPECIFICATION
6) PUNCTIONAL EQUIPMENT CRITERIA

7) PACILITY PLAN

8) DETAILED MAN-MACHINE OPERATIONS

9) DATR INTERFACE GUIDE

Note: Reference large flow chart summarizing TRACE while reading
this appendix.

Figure A2-5
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Note:

ESSENTIAL STEPS IN BASELINE IMPLEMENTATION

1} INITIAL HARDWARE INSTALLATION
2) DATA BASE CREATION
3) SYSTEM SOFTWARE MODIFICATIONS
4) APPLICATION PROGRAMMING

“5) TEST PROCEDURES
6) TRAINING PLAN
7) REQUIREMENTS SCENARIO FINALIZED
8)- SYSTEM SUPPORT STARTED

Reference large flow chart summarizing TRACE while reading

this appendix.

Figure A2-6

A2-8
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Note:

ESSENTIAL STEPS IN BASELINE SYSTEM EXERCISES

1)
2)
3)
4)
5)
o)

7)

Reference large flow chart summarizing TRACE while reading

SCENARIO EXERCISING

DATA BASE UPDATING

PRODUCT TRIALS

TEST DATA ANALYSIS

TEST DOCUMENTATION

DATA FLOW CHECK

REQUIREMENTS PRIORITY REVIEW

this appendix.

Figqure A2-7

A2-9
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Note:

ESSENTIAL STEPS IN FINAL IMPLEMENTATION

1)
2)
3)
4)
5)
6)
7)
8)

Reference large flow chart summarizing TRACE while reading

ALL XEY HARDWARE INSTALLED
APPLICATION PROGRAMS CHECKOUT
DATA BASE COMPLETION

USER DOCUMENTATION

SYSTEM EYPANSION ACTIONS
FACILITIES COMPLETED
PERSONNEL TRAINED

SYSTEM SUPPORT ON-SITE

this appendix.

Figure A2-8

A2-10
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ESSENTIAL STEFS IN OPERATIONAL ACCEPTANCE

1) COMPLETE PRODUCT GENERATION

2) DATA PLOM PROCEDURES SET

3) SYSTEM OFERATING PROCEDURES

4) SYSTEM OPERATING DOCUMENTATION COMPLETE
5) TRAINING DOCUMENTATION COMPLETE

6) ACCEPTANCE TEST DEMONSTRATIONS

7) INTERFACE PROCEDURES

B) EXPANSION OR MODIFICATICNS

9} DATA SECURITY VERIFICATION

Note: Reference large flow chart summarizing TRACE while reading
this appendix.

Figure A2-9

A2-11




new ~ffort, and the background of the people involved in the system analysis
project. As the reader reviews the two sample systems and studies the sys-
tem ar2lysis flow charts of TRACE, it will be apparent that arbitrary deci~
sions were made about these elements. If differences of cpinion remain
about the elements as catsgorized here, the sequence of steps or their im-
pact on the system results should not be affected. It is necessary, at a
minimum, to (1) identify and examine the gystea element categoriez, and (2!}
firmly decide in what manner each identified system element will be
categorized.

TRACE Utilization

The application of the Total Requirements Analysis for Concept and Ele-
ments (TRACE) technique of system analysis and implemen-ation is largely de-
pendent upon whether the resultant "system” is relatively simple or complex.
Normally, smaller systems can be designed and implemented in a short time
period as compared to complex systems which require more development and/or
organizational interface activity. In information systems, it is oftea con-
venient to categorize a planned system into either a "Short Time to Opera-
ticnal Implementation”™ (0-3 years) or a "Long Time to Operational Implementa-
tion" (3-10 years) frame of reference. This decision can frequently be made
during the project establishment or planning phase and certainly by the end
of the Data Collection or Data Analysis Tasks within the TRACE sequence of
events. Figure A2-10 illustrates the main criteria that are characteristic
of these two categories of systems. It is seldom that every criteria will
be firmly established at the outset of a system design effort; however, as
the initial two tasks are completed (Data Collection and Data Analysis), it
must be known whether the program will culminate in an operational capabililty
within either a 3 or 10 year time ‘rame. In fact, user groups need this in-

formation in formulating plans for future system operations.

The design teawm plays a large part in developing a clear understanding
of all the criteria shown in Figure A2-1C, and can usually assure whether

(1) requirements are well defined, {(2) close cooperation and interface between

A2-12
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TRACE

DATA COLLECTION
AND DATA ANALYSIS

SHORT TIME
TO OPERATIONAL

IMPLEMENTATION
0-3 YEARS

WELL-DEFINED
REQUIREMENTS

LONG TIME

TO OPERATIONAL
IMPLEMENTATION
3-10 YEARS

VAGUELY DEFINFN
REQUIREMENTS

MANY ELEMENTS
DECIDED

FEW ELEMENTS
DECIDED

CLOSE COOPERATION
ARD ORGANIZATIONAL
INTERFACE THROUGH

HANAGEMENT, TECHNICAL,

AND PROCUREMENT

POOR COOPERATION
AND INTERFACE
THROUGH MANAGEMENT',
TECHNICAL, AND
PROCUREMENT

FUNDS
AVAILABLE

LACK OF FUNDS
OR NOT PROGRAMMED

HIGH PRIORITY
FUNCTIONS

LOW PRIORITY
FUNCTIONS

ELEMENTS ARE
AVAILABLE WITH
SHORT LEAD-TIN®

LONG LEAD-TIME
NECESSARY FOR
ELEMENT DELIVERY

CLEAX AUTHORITY
ESTABLISHED
FOR TASK
ASSIGNMENTS

UNRESOLVED
AUTHORITY

WITH WORK
RESPONSIBILITIES

Figqure A2-10 Management Categories of System Analysis Projects




technical factions are possible, and (3) there is ovr can be a clear line of
authority to accomplish the system design and implementation. The first
two tasks within TRACE bring these features of the system into clear focus.
Additional features which assist in determining whether a system is cate-
gorized as a short- or long-term project are greatly affected by various
management levels, the operational situation at the time, and the state of
technology,. Some of these features are «lso affected or changed by the
desiyn team; however, they should be examined and their character Jetermined
as soon as possible.

Assuming that it is possible to place a system in one of these two
basic catsgories from a management standpcint, TRACE can be applied appro-
priately to assist the system analysis effort. The followiny pages illus-
trate in diagram and text form the applica’tion of the TRACE tachnique of
system analysis to a short- and long-term system. These two examples de-
scribe how the key elements of hardware, personnel, software, support, and

facilities can be identified, aogquired, installed, and integrated into opera-
tion for a range of information systems. TRACE is a gquide which assists the

system analyst in checking whether the design work is complete as well as

in anticipating design steps recuired of the analyst or a technical design
staff worhing under his direction.

The discussions concerning TRACE are oryanized according to its rela-
tionship to the system elements as indicated in Figure A2-11. Again, the
two catejories or complexities of systems are digcussed to pinpoint where
and whea the tasks and steps contained in TRACE should be modifiad or ad-
justed in sequence as a result of the characteristics of the systsm problem.
These twe samnle system Droblems are titled (1) Environmental Infrared Sur-
veillance Reporting System (Short-Term) and (2) Tactical, Integrated Mission
Analysis Support System (Long-Term). These titles and their respective de-
scriptions are purely Zictitious and are utilized only for illustrative pur-
poses. To approximate operaticnal systems, the systea analysis data pre-
sented relative to each system are based on actual similar systems; howvever,
the specific characteristics or criteria of the sample systems are synthe-

s.zed for the purposss of discussing TRACE with specific examples and not

A2-14
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TRACE

TOTAL REQUIREMENTS ANALYSIS

CONCEPT

ELEMENTS

SOFTWARE

HARDWARE PERSONNEL

-

SUPPORT FACILITIZS

Figure A2- 11. Guide to Descriptive Infcrmation for TRACE
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specifically based on real operational‘systems{ The bounds of each sample

system are widely different as shown in Figure A2-12.

Sample System #1 Characteristics

The following conditicns exist for the Sample System #1 analysis effort
which is aimed at developing and implementing an Environmental Infrared Sur-

veillance Reporting System.

1. The product requirements are well defined and are very
straightforward. They consist of a one-page standard pre-
formatted alpha-numszric report to be displayed'on a CRT
conséle, edited, approved, and stored on a magnetic tape,
Only a high-speed printout is required periodically of the
magnetic tape records which contain the data as approved
at the console and directed for storage. The data are
stored and printed serially in the same chronological order

as approved.

2. Many elements of the proposed system are defined, including
the computer and all peripherals except the CRT console.
The facility is definad except for shielding and air condi-
tioning/heating for the consoles and the other computer
ejquipments. The system must be completed for user accep-
tance at his location in two years. Manpower is available
for tr»ining at contractor facilities at any time during
the two years. Operating and maintenance support items
can be made available if identified and ordered within six
mcnths of on-site need. No special functional hardware
iter is needed in addition to the aforementioned computer

system with the one CRT consocle.

3. Close cooperation has existed between individuals at all

leve)s in the development group and the operational user

A2-16




ENVIRONMENTAL INFRARED
SURVEILLANCE REPORTING SYSTEM .
(Short=Term)

o Display
o Edit
© Approve
o0 Stora
0 Retrieve Printout

SAMPLE SYSTEM #1 FUNCTIONAL BOUNDS

TACTICAL, INTEGRATED MISSION ANALYSIS
SUPPORT SYSTEM
(Long-Term)

o Intelligence Data Collection
o Data Reduction & Data Extraction
o Information Processing
© Intelligence Data Handling
0 Mission Analysis
© Command and Control Support

o Data Dissemination & Coordination

SAMPLE SYSTEM #2 FUNCTIONAL BOUNDS

Figure A2-12. Pelative Differerce in Magnitude of Functional Characteristics

Between the Sanple Systems Presented In Appendix #2.
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group for many years. The development group is actually
co-located in a building adjacent to the user personnel.

4. Funds have been budgyeted, approved, and allocated for pro-
curing the system elements as soon as an approved exhibit
is prepared for each item to be purchased, and a plan is de-
veloped tc guide government preparatory activities in train-
ing, facility modification, etc.

S. The system is being installed to accomplish priority func-
tions much fastsr and more accurately than previously pos-
sible. All justification-type staff work has been completed
and the decision made to proceed with system design activi-
ties, leading to as quick an implementation as possible.

6. All elements are available within the two-years time schedule
even if identified and approved only one year ahead of the
planned acceptance date.

7. Clear authority has besen established for this effort. Pro-
curement, technical responsibility, and management support
aze all identified by name for both the design-developer
group and the user group.

In this particular system, neither the collection of infrared photog-
raphy nor the extraction of information from the photography is a problem
for this system effort since it will be completed by the time this system
is used. Only the rapid editing of general data content and positional
accuracy within the pre-formatted display are of major concern to the
operator in this instance. The primary goal here is to correct some of
the previous errors in report composition and speed up the filing of intel-
ligence data onto magretic tape records for later storage and use. There
is no concern for future utilization of the intelligence data after they
are filed. It is assumed that the future use of the data is already deter-
mined, and that no further interface is needed between this reportingy sys-
tem and the other syatems through which tha digital data are eventually
used or disseminated.

A2-18
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Sample System #2 Characteristics

A completely different situation exists in Sample System #2. The long-
term complex, Tactical, Integrated Mission Analysis Support System is com-
prised of many subsystems or major components which need careful definition
and integration at various levels. This type of system might include a
many faceted intelligsnce data collection portion, a data reduction nortion,
a data extraction portion, an intelligence data handling portion, a mission
analysis porticn, a command and control support portion, and a communication
portion included in its enti:i.cy. Depending upon whether the mission analy-
sis is concerned with aircraft, naval ships, or tanks, the overall effort
at hand is greatly affected. In any case, the magnitude of technical con-
siderations within this system is much greater than the previous example
and certainly requires some variation in the use of the TRACE method. It
is important to note, however, that TRACE can still be used as a basic guide
and is probably even mors advantageous when system problems are complex and
very interrelated. TRACE becomes especially useful as more specific details
are addreased. It should be noted that increased cooperation and interface
is required as the system analysis effort progresses. A deterioration must
not occur in this area if success is to be achieved. 1In addition, TRACE is
advantageously employed where the design staff is experienced in the various
technical aspects of the envisioned systems. The technique can be used
throughout the system analysis effort and at a level of detail required to
coordinate the staff's activities, and further, can be used to clarify the
design tasks involved in a complex program. The basic characteristics given
at the outset for this type of system analysis effort are as follows:

1. The requirements are very numerous an? need much further
definition because of the magnitude cf the functions to
be included in this system. The system to be analyzed
is basically an Air Porce land-based installation in sup-
port of offensive ailrcraft flight operations only over
enamy tactical targets that can be moved. As stated above,

A2-19




this system (by definition from management directives)
must include the subsystems for collection of information,
data reduction and extraction of data for intelligence,
processing of data to perform mission analysis, handling
of intelligence to generate various products within the
system, and presentation of data to facilitate flight
operations cosmand and control functions; and providing
capabilities for communicating or disseminating the re-
sultant information for inter-organizational coordination.
For the purposes of this example, all interfaces remain
within the Numbered Air Force spectrum of interest so
that the many inter-service links are avoided. By con-
fining the interfaces, potentiil security areas that
could arise in the technicul presentation of operational-

type information are eliminated.

Very few elements of hardware, software, personnel, facil-
ities, or support are determined for this system at the
beginning. When this situation exists in complex systens,

the importance of recycling the requirements continualiy
while proceeding through the steps of TRACE cannot be over

emphasized. As information is collected about the Jjetailed
needs of such a system, some previous or ea:ly requirement
assumptions are bound to change. As the complexity of the
system and the time involved in performing the 2ntire ef-
fort increase, greater change can be anticipated. Changes
in basic operational mission requirements over time must

also be considered.

There is average cooperation and interfac:z at all levels
between the varicus ygroups concerned with developing and
implementing the system. It will be nacerssary fcr increased
interaction to take place between the different groups par-

ticipating in this effort as moxe pecple become involved.

A2-2C




4. Punds have been approved for the first four tasks of sys-
tem analysis only. During the period of time when these
tasks are being conducted, it will be recessary to justify
the release of more funds in order to proceed through pro-
curement of the system slements themgselves. This is very
often thu case with many developmental systems and emphasizes
the need for complete support documentation at periodic in-
tervals throughout the system analysis effort.

5. The system is being developed to accomplish a high priority
mission much faster and more accurately than before pos-
sible. This is necessitated by a new generation of tactical
aircraft entering the Air Force inventory in the near future.

6. Many hardware and software elements are known to be long
lead-time items. Many one-of-a-kind hardware eiements will
be required even though very few need original research and
development. The programming in the data processing area
will be significant because qf the number of separate func-
tions to be supported for the first time by automated, on-
line computer techniques. A five-to-ten year schedule has
keen estimated and coordinated through Air Force management
channels for this program.

7. Clear tschnical authority, procurement, and user responsibil-
ities have been decided as far as commands are concerned.
The names of all individuals and sub-groups below Air Force
Cosmand levels have not been resclved at the outset of this
project. This fact requires much coordination effort on
the part of the design team and emphasizes the critical
need for supporting data throughout the system analysis
effort in order to accomplish this coordination.

The remainder of this Appendix is a set of flow charts which contain
the tasks involved in performing system analyses. Each task (A-H) illus-

trates how each of the five sets of system elerwnts, namely, hardware,
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personnel, software, facility, and support (1-5) are affected by the spe-
cific steps included within the related tasks. There is a short narrative
description for each step relating how the sample systems and their ele-
ments are affected by specific design activities. 'The format ¢f these
pages asaists the reader in referencing either the task or the category
of system element within any specific task. Each page is labeled with a
three-field ideatifier for index purposes. The first task (Data Collec-
tion) is task A, and the hardvare elsments-related pagz: are indicated

as A-1 with the successive pages indicated by the third numier. PFor ex-
ample, A-1-1, A-1-2, and A-1-3 illustrate the hardware-oriertsd effects

of the system analysis steps in the Data Collection Task, and A-2-1, A-2-2,
and A-2-3 illustrate the personnel effects of the system analysis steps in
the Data Collection Task, and so on. This pattern of indexing the TRACE
detailed illustrations is maintained throughout the remainder of this
Appendix. This same format can be used in actual practice by system
analysts in the future. By deleting the .ext on either side of the cen-
ter "step indicators™ the same forms could be easily used for any system
as guides and/or to help rscord key events.
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DATA
COLLECTION

REQUIREMENTS

HARDWARE

SAMPLE SYSTEM # 1

The one, on-line, CRT console
work station is most critical
for the functional specifi-
cations relating to this sys-
tem. The user operations and
data to be handled for edit-
ing and approval are very sig-
nificant and must be under-
stood by the system analyst.

DEFINE
SYSTEM
FUNCTION

NS

The computer electronic inter-
faces are the most 1mportant
in this system problem.
work flow linx to the data I
extraction operation from
<:::

infrared photograrhy is im-
portant to a lesser degree.

DETERMINE
NTERFACES

“\/\/\/\/

TRACE A-1-1

MANAGEMENT

SUPPORT

SAMPLE SYSTEM # 2

A very complex set of func-
tions must be defined in pri-
ority and in a hierarchial
xder. There are gross oper-
ational functions to be des-
cribed all the way down to the
many individual equipment
functions that should be lis-
ted.

interfaces
along with
with the

The organizational
need to e defined
the key equipments
interface groups The most
important hardware interfaces
are between the different
functional areas within the
tactical mission analysis
organization itself, i.e.,
data collection, image pro-
cessing, digital data reduc-
tion, data display for analy-
sis, etc.




SOFTWARE

REQUIREMENTS

—

SAMPLE SYSTEM # |

All of the information is
completely unclassified and
only the possibility of elec-
trical interference should
affect the hardware specifi-~
cations in this case.

The logical and electrical
characteristics of the in-
put/output sections of the
computer components will be
most important as far as the
display console is concerned.

The data rates amd volume will
determine the data buffering
to be implemented. The
buffering may occur in the
computer component or at the
console station.

co

D
S

7o\

0

0

YOLUME

DATA
LLECTION

ETERMINE
ECURITY
CRITERIA

(
(
(
(

N

ETERMINE
DATA
TYPES

ETERMINE
DATA

NN N NS
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TRACE A-1-2

MANAGEMENT

SAMPLE SYSTEM # 2

Since muitiple security class-
ification levels of data will
be handled, the hardware safe-
ty locks, special data con-
verters and internal hardware
shielding needs must be consid-
ered.

The data will be in photo-
graphic hardcopy, textual
hardcopy, digital, and audible
for this system. Equipment of
many types will be needed at
various locations for the per-
sonnel to perform mission
analysis.

High data volumes will be in-
herent in this system re-
quiring various kinds of data
buffering equipments and stor-
age and retrieval devices.
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DATA
COLLECTION

REQUIREMENTS MANAGEMENT

PERSONNEL SUPPORT

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This step only affects the
acquigition policies and pro-
curement aspects of the hard-

Other military groups will be
coordinating on the mission
analysis activity so input and

ware and other elements of 0RGR§¥§§¥§3§AL output data must be compatible

with these organizations for
efficient data exchange through
each other's equipments.

this sample system. LINKS

BN\
NS

This will determine whether
there is an off-the-shelf
congsole to be used as is, a
console that can be modified,
or whether original develop-
ment is necessary for the
exact display unit configu-
ration to be gpecified in
detail later.

A wide range of equipment tech-
nology such as cameras, com-
puters, displays, graphic
plotters, reproduction equip-
ments, and data storage devices
must be reviewed for consider-
ation in this system.

REVIEW
TECHNOLOG

77N\

The output products will cover
edited display of text that 2 wide rance, from audible com-
is then sent to digital stor- PRODUCT munication to hardcopy graphic
age units and in the same REQUIREMENTS piots. Equipment to facilitate
digital form in which it was DETAILED the production of these pro-
received. ducts must be listed for fur-
ther analysis.

The product is simply an

NN
NS N NN

7 N\/_z.
N
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SAMPLE SYSTEM # 1

The experience requirements
for the personnel will be
dictated by the fact that
environmentat information is
being derived from infrared
photography and the display
station is to be operated in
a specified manner.

The operator personnel will
be working alone most of the
time with some interaction
necessary with the people
performing tne initial re-
port composition while ex-

tracting data from IR photog-

raphy.

COLLECTION

SOF TWARE HARDWARE

N NN NS
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TRACE A-2-1

MANAGEMENT

SAMPLE SYSTEM # 2

Sinc: many functions are to

be performed, the necessity of
matching a manning plan to the
functions is needed early.
Complex training plans will be
required as well as will acqui-
sition programs for =ducated
personnel with special sgkills.
In this sample system the
support elements will inter-
face directly with the person-
nel elements in many cases.

Inter-service, intra-service
and coordination links to
multiple functional areas
affecting tactical air mission
activities are very important
1n this sample system, because
input data will come from var-
ious sources, and products will
be coordinated with others
outside of this system.
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TRACE A-2-2
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COLLECTION
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REQUIREMENTS MANAGEMENT

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

Not applicable for sample Since all levels of classified

system #1. data will be handled coming
in, within, and going out of
gggs&‘%cs the system the mixture of per-

sonnel clearances will affect
operating conditions and
therefore other system elements.

CRITERIA

N

Since the information is Personnel experience ranges
enviromental data, a vari- will be varied and the kind of
ety of physical earth con- DETERMINE data to be handled will help
ditions such as water, soil, DATA identify the manning specifi-
plant cover, and topography TYPES cations for skill levels.
should be within the experi-

ence level of the operator.

This condition only affects Since this will be a continu-
personnel element if it DETERMINE ously operating system with
appears that there will be DATA random pez2ks of activity in
more than cne 8-hour shift VOLUME different functional areas

of activity gcing on at this the marning level will be high.
display station per day. Support elements will be

affected by this also.

The most effective personnel The possibility of personnel
assigmment planning, secre- DETERMINE availability unde. various
tarial, and administrative ORGANIZATIONAL | operating conditions and
interfaces vill be identi- LINKS organizational variations needs
fied as a result of this to be determined because of

information. the possibility of operation
at remote, field locations.

N NS
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FACILITY

’ REQUIREMENTS

e e

SOFTWARE

SAMPLE SYSTEM # 1

Not applicable to personnel
elements, except very ind -
ectly from the standpoint of
the amount of people experi-
enced with CRT display oper-
ation. Even that is not very
significant in this system
becauge the training ieeds
are minor.

Since the product will be an
approved set of information
for the environmental data
base, tne operators are ex-
pected to be senior person-
nei with proper authority
and expericnce,
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REVIEW
ECHNOLOG

PRODUCT
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EQUIREMENTS

DETAILED
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TRACE A-2-3

SUPPORT

MANAGEMENT

SAMPLE SYSTEM # 2

Since a wide variety of com-
pPlex equipments will be in-
volved and training will be a
significant item, training
aids should be initially iden-
tified at this point.

Many special graphic, textual,
paotocraphic, and digitally
formatted products will be
produced, rzquiring personnel
with special training and
various degrees of competence.
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SUPPORT
REQUIREMENTS> :

SAMPLE SYSTEM # 1

*TRACE A-3-1

DATA
COLLECTION

HARDWARE

MANAGEMENT

SAMPLE SYSTEM # 2

The software needed here will
only be application programs
for handling the displayed
message for storage after
editing. Some data cornversio
routines may be necessary
depending on the configura-
tion of the display's data
logic relative t« the com-
puter and existing software
packages.

All agpects of the software
elements will have to be con-
sidered based on the many
functions to be supported;
therefore, the probable need
for a large computer support
system or multiple computers
is indicated in this instance.

DEFINE
SYSTEM
FUNCTION

v N/ N\
N NS

Because of many inter- and
intra-organizational inter-
faces, consideration must be
given to the programming lan-
guage and file management sys-
ten standards. These two
features about the computer
subsystems with which tlis
planned system must interface
need to be deternined.

The data conversion needs
from the computer to the dis-
play and vice versa require
examination.

DETERMINE
INTERFACES

NS

NS N\
N NS
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TRACE A-3-2

SUPPORT

DATA
COLLECTION

HARDWARE

MANAGEMENT

REOUIREMENTS>

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

Not applicable in sample
system # 1.

Multi-level security require-
ments will affect the software
fr m a file management system
scandpoint. The clearance
levels and location of person-
nel that will have to operate
the system must be collected

DETERMINE
SECURITY
CRITERIA

TR

to determine whether software
:::) can assist in this situation.

The data type that is sent A wide variety of data types
from the computer components dictates the need for many
must be specified as to bit DETERMI" application programs to assist
arrangement and electrical DATA in data conversicn and manip-
characteristics. TYPES ulation as the work is per-

formed throughout the opera-

tional mission analysis effort.
Volume of data will affect High volume indicates the need
the buffer requirements need- for both on-line and batch
ed in the display and deter- DETERMINE processing; therefore, for soft-
mine if software is needed DATA ware to enable background and
to pack and unpack records VOLUME foreg-ound processing to be
of information which are used accompnliancd. The amount of
to generate alpha-numerics on data available, when, and at
the display. what points in the data flcw

is very important to be deter-

mined at this point.

A2-30
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TRACE A-3-3

DATA
COLLECTION HARDWARE

MANAGEMENT

REQUIREMENTS )

SAMPLE SYSTEM # 1

SAMPLF SYSTEM # 2

Not applicable for sample
system # 1.

Tactical mission analysis re-
quires the interaction of
DETERMINE many military organizations
ORGANIZATIONAL | which may already have exten-
LINKS sive software packages avail-
able that can help process the
data to be used in this in-
stance. They will have to
process results of this gys-
tem's activities and this
system should be prepared to
accept data from other organi-
zations to be processed.

NS

The statas of program languages,
application programs for spe-
cific input/output devices
connected to various central
processors, and the operational
experience with specific file
management systems have to be
determined for a large infor-
mation handling systens such

as this.

A review of software packages
available for the computer

being used and the candidate
digplay devices is necessary.

:
é

REVIEW
TECHNOLOGY

NS N\
N N NN
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SUPPORT
REQU IREMENTS>

SAMPLE SYSTEM # 1

SOFTWARE

The product is an approved

report to be gent *o0 com-
puter files from the memory PRODUCT
in the display. Programs REQUIREMENTS

to honor the keyboard inter- DETAILED

()
(
(
(_
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TRACE A-3-4

HARDWARE

MANAGEMENT

SAMPLE SYSTEM # 2

The products required will
indicate the applications
programs for specific types
of input/output peripherals.
They will also indicate the
file structure for data query
and retrieval.
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HARDWARE

SUPPORT

REQUIREMENTS )

SAMPLE SYSTEM # 1

A minor activity is needed

to allocate the work station
: space and assure that elec-

‘ trical interference in the
work area will not be so
severe as to discupt the dis-
play console's operation.
This work station must phys-
ically be cable-connected to
ths computers componentss

This is needed in order to
help determine the most
efficient location for the
work stat.on.

DATA

DETERMI
INTERFAC

VYAV VN
NN NN NS

COLLECTION

DEF INE
SYSTEM
FUNCTION
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TRACE A-4-1

MANAGEMENT

SAMPLE SYSTEM # 2

The system functions will help
define the physical arrange-
ment of internal areas within
the facility where the mission
analysis operations are to be
performed. Multiple structures
or separate facilities to per-
form all the functions may be
needed in this case.

The 1wr - of personnel needed
to int e at a high fre-
quency . .ch specific opera-
tional data plus functional
hardware interfaces may re-
quire co-location of this
facility with or in existing
buildings.




HARDWARE

REQUIREMENTS
-

SAMPLE SYSTEM # 1

Not. applicable in sample
system # 1.

Not applicable for sample
system ¥ 1.

SUPPORT

NSNS NN

CATA

COLLECTION

FACILITY

DETERMIN

SECURITY

CRITERIA

DETERMIN
DATA
TYPES
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TRACE A-4-2

PERSONNEL

MANAGEMENT

SAMPLE SYSTEM # 2

Security levels in this in-
stance dictate serious consid-
eration for a secure vaulted
facility with special safe-
guards such as vault doors,
shielded rooms, electronic
monitors for trespass contrcl,
wagte disposal systems, etc.

Due to the many types of data
formats to be handled in this
system there is a need to plan
for the physical handling and
routing of materials through-
out the facility. Courier
methods, automatic air tubes,
and other methods available
for use should be listed.
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TRACE A-4-3

DATA
COLLECTION

REQUIREHENTS>

SAMPLE SYSTEM # 1

Not applicable for sample
system # 1.

DETERMINE
DATA
VOLUME

Not applicable for sample
system # 1.
DETERMINE

ORGANIZATIONAL
LINKS

NS

If some electrical shielding
or noise abatement items are
nocessary, the availability
of such items or tecihniques
related to construction
should be reviewed.

REVIEW
TECHNOLOGY

N\
NS

PERSONNEL

MANAGEMENT

SAMPLE SYSTEM # 2

The volume of different formats
of data will be high, so stor-
age areas will be needed.
Environmental controlled areas
will be needed also. The
amount of data will help deter-
mine the number and size of
these areas within the facility.

The location of the facility
will be affected by the crgani-~
zac.ional connections to this
system when it is in opera-
tional use.

Specific features such as
shielding, false flooring,
security monitoring com-
ponents, elevators, and aute-
matic routing components
should be investigated for
this system facility design
effort.
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DATA
COLLECTION

MANAGEMENT

REQUIREMENTS )

SAMPLE SYSTEM # 1

SAMPLE SYSTEM # 2

The products such as photo-

graphic materials will result
PRODUCT in the need for special rooms
REQUIREM:NTS | for storage and distribution.
DETAILED Digital information to be
communicated via autodin or
special transmission equip-
ments will require uniquely
shielded areas. !

Not applicable in sample
systen # 1.
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DATA
COLLECTION

REQUIREHENTS>

SAMPLE SYSTEM # 1

The need for office supplies
and items to ingure the oper-
ator's comfort at the' console
work station will depend on

the functions to be performed.

DEFINE
SYSTEM
FUNCTION

VRN

Not applicable for sample
system # 1.

DETERMIN
INTERFACE

/oo O\

Not applicable for sample
system # 1.

DETERMIN
SECURITY
CRITERIA

7NN
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TRACE A-5-1

MANAGEMENT

SAMPLE SYSTEM # 2

The many functions need listing
to help determine the supply,
maintenance, documentation
support, personnel housing
support, and training support
required in developmental ard
operational stages of this
system.

The operational interfaces
that require long communication
lines or special equipments
with highly trained operators
will indirectly affect the
support needed.

This aspect will affect the
support personnel arrangements
such as access to equipment
for maintenance, the time of
day for 3upplies to be moved,
and the clearance problems
during training periods.




PERSONNEL |

REQUIREMENTS

SAMPLE SYSTEM # 1

Since the informaticn is to
be stored in digital form
on the computer compoiant,
some planning should be
initiated relative to what
storage media to have avail-
able during operation of
this system.

Data volume will help deter-
mine the number of magnetic
tapes, amount of high speed
printer paper, and the disk
space required which will in
turn affect supply activi-
ties as rvlated to future
cperation of this system.

Supply and mainterance
support will be required
eventually for tnis system.
The organization which per-
forms this support should
be identified.

HARDWARE
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SUPPORT

DETERMIN
DATA
TYPES

DETERMIN
DATA
YOLUME

DETERMIN

E

N S

E

N

E

ORGANIZATIONAL

/T8N

LINKS

NN\

TRACE A-5-2

SOFTWARE

MANAGEMENT

FACILITY

SAMPLE SYSTEM # 2

Supply needs will be most
affected by the type of data
to be hamdled. <Special mate-
rials may be needed as these
requirements are identified.

The supply needs will similarly
be affected by this factor.
Many supply items will be
needed in this system, i.e.,
film, pavcer, magnetic tapes,
special-surpose graphic aids,
etc.

The organizational support
1ink will) need identification
so that supply and procurement
channels can be established
prior to hardware operation--
for testing and production
operatiors.
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REQUIREMENTS

HARDKWARE

SAMPLE SYSTEM # 1

Not applicable in sample
system § 1.
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Cimilar to the result derived
by examimny the data types and
data volume for this sample

NN

DATA

COLLECTION

REVIEW
CHNOLOG

PRODUCT
system. REQUIREMEN
DETAILED
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TRACE A-5-3

MANAGEMENT

SAMPLE SYSTEM # 2

This will affect support in-
directly by providing data
about the reliability and com-
pleteness of supply, mainte-
nance, and documentation ser-
vices available for various
elements of the envisioned
system.

The product requirements

help determine the supply needs
which will pe considerable in
this sample system. The pro-
ducts also indicate the train-
ing requirements that will be
placed on support commands for
operator personnel.
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HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2
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This step is extremely impor-
tant in order *to define station
identification, =lternative
hardware configurations plus
initial performance, and phys-
ical characteristics of the
many equipments involved in
mission analysis support oper-
aticns.

The data flow will be devel-
oned for the specific oper-
ations or procedures to be DETAILED
performed by the operator CATA
at the on-line display con- &‘ FLOW
sole. Thic will affect kev-

board and functisn keys to

be specified later in hard-
ware specificaticns.,
~
/

Each major category of Ffunc-
tional equipment should have
a "list of availabiiity" con-
structed. Then, the perform-
ance aud physical features of
each candidare item should be
analyzed by a staff member
familiar with the type of
hardware elements under «val-
uation.

On-line, CRT consoles will

be compared and matched

against the functional re- ! ANALYZE
quirements listed from the HARDWARE

data collection task. The TRADECFES
performance and physical

characteristics must be
( A2-40

listed and compared.
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DATA

REQUIREMENTS

PERSONNEL

§ The known software packages
f for each candidate console

{ configuration connected to
the computer should be eval-
uated. It may be appropriate
to write new programs rather
than trying to use available
packe res--unless these pack-
ages nave been validated as
, operational with the candi-
i date configqurations.

4 Since there i= only one pro-
duct in this case, this step
is of minor importance in
this sample system.

IN

7N NN NN
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ANALYSIS

HARDWARE

VALIDATE
SOFTWARE
AVAILABILITY

PRODUCTS
PRIORITY

N N N NG
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SUPPORT

TRACE B-1-2

MANAGEMENT

SAMPLE SYSTEM # 2

For a large system like this,
there is a requirement for a
large data procassing compo-
nent. Available program pack-
ages on candidate electronic
data processing components
must be validated as well as
identified.

The many products from this
system which dictate emphacis
on many special purpose input/
output equipments must be put
in priority so as to help
schedule long lead time devel~
opments. In some cases this
effort helps determine which
equipment elements should be
procured first with others
following as funds, facilities,
or other conditions allow.




SOF TWARE

REQUIREMENTS

PERSONRNEL

SAMPLE SYSTEM # 1

Factors such as the lack of
available trained operators,
the lack of responsive main-
tenance, and the probability
of continuous operation at
periodic intervals may dic-
tate the need for high reli-
ability in component parts of
the CRT console portion of
the system.

After the available space is
specified there is no alter-
native in this particular
sample system. Therefore,
this step is a minor act-
ivity.

0

AV VRV VI

DATA

ANALYSIS

HARDWARE

PERATIC
FACTORS IN
PRIORITY

ANALYZE
FACILITY
NEEDS
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SUPPORT

TRACE B-1-3

( MANAGEMENT

SAMPLE SYSTEM # 2

FACILITY

The need for a responsive
capability and a fallback,
manual capability at certain
times must be placed in pri-
ority. This determines the
reliability needs, and as
probable operational environ-
mental situations are analyzed,
the hardware specifications
can be tailored to the expected
needs.

The tradeoffs in cost and

time to modify or build the
facility needed to house the
equipment must be analyzed.

In this case, many adjustments
can be made to the hardware
elements based on limitations
in facility features that can
be provided. This is normally
an evolutionary step that must
be re-evaluated until the base-
line system is actually exer-
cised.
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DA1A
ANALYSIS

SOFTWARE

MANAGEMENT
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REQUIREMENTS

PERSONNEL

SUPPORT

The lack of or the positive
availability of trained per-
sonnel will affect the hard-
ware camplexity and number of
operator stations planned.
Realistic personnel factors
nust be included at this
point. Coordination with the
operational command is crucial
at this time for this type of
system.

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

As the different physical

¥ characteristics of the dis-
play station are analyzed,
the training, comfort, -and
safetyv aspects of the oper-
ator interface must be eval-
uated for each configuration
identified.

REVIEW
PERSONNEL
IMPACT

TP " O )

VRN
N NS

The detailed supply and mainte-

nance programs needed to sup-

port the various categories of

identification data is devel- IDENTIFY hardware elements should be

oped, the supply and mainte- SUPPORT recorded at this time. Coor-

nance support needs must be CONSIDERATIONS/ dination is needed with the

; compared to the acceptable user and logistic command

' ccnditions for support of organizations at this point.

1 such an item of hardware. Hardware elements selected
will be determined by the

manufacturer-provided infor-

mation about support needed

per element.

- As specific station arrange-
. ments are ccnsidered and
equipment reliability and

Ne_ S

~ <

NNV
NN
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REQUIREMENTS MANAGEMENT

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

The data flow will assist in This step is most important ;
defining the on-the-job for identifying the number of
training plans to be devel- DETAILED personnel and their special- !
oped for this sample system. DATA ties required as the system is |
FLOW implemented. A large system

such as this will require unit

manning document coordination

as far as the using command is

< > concerned.

Personnel training, safety Specific training methods will
protection items, and num- be reflected as hardware is
bers of operators to be used ANALYZE determined. Formal, functionil
will be indicated by the HARDWARE training in service sclools
hardware characteristics. TRADEOFFS versus on-the-job instructicn

will be indicated by the equip-

ment uniqueness and complexity.
Programming support personnel A significant number of on-site
will be identified as needed programming personnel will be
dependent on the software VALIDATE needed to support this system.
available and operational SOFTWARE Also, the imp. ‘entation will
experierce per configuration AVAILABILITY require a staff of software
inalyzed. people, and the experier ce mix

of this staff wi'l be dictated

by the software implementation

routes selected as a result of

this analys.s.
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SUPPORT

MANAGEMENT

ﬁ REQUIREMENTS )

SAMPLE SYSTEM # 1

HARDWARE

SOFTWARE

SAMPLE SYSTEM # 2

Knowledge of needed training
emphasis and aids will be
facilitated by determining
this even though the product
is of one type.

Training -mphasis will also be
facilitated in this system;
however, the number of products
will cause some to be more
important than cothers. The
initial products will take
precedence over actual train-
ing schedules and support mate-
rials.

PRODUCTS
IN
PRIORITY

7N N

The operating situations do not Cross-training personnel with
vary to any great degree in multiple specialties and deter-
this sample system except as OPERATIONAL mining desirable personnel
data volume rates change as | FACTORS IN backgrounds for the system

new reports are generated PRIORITY operators will be derived from
for approval. On-the-job this activity. For instance,
personnel training will han- in this system, the operational
dle this personnel element. factors dictate that the man-
agement personnel will have

to be in the military service
and experienced in air oper-
ations.

~

NN NS

=
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SAMPLE SYSTEM # 1

SOFTWARE

This step is of miror signifi-
cance in sample system # 1.

77N

The number of personnel
needed and their availabil-
ity for other work while
operating this system should
be considered in light of
the organization or overall
functio.. being supported.

Training of operating person-
nel plus any additional supply
or maintenance personnel to
support the system should be
analyzed in connection with
the hardware and software
elements analyzed during this
task cf Data Analysis.

72 2\
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DATA

ANALYSIS

mso@

ANALYZE
FACILITY
NEEDS

REVIEW
ERSONNEL
IMPACT

IDENTIFY
SUPPORT
CONSIDERATIONS

A2-46

HARDWARE

NE__ N N NS
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TRACE B-2-3

( MANAGEMENT

SAMPLE SYSTEM # 2

SUPPORT

Special facility configquraticns
will require personnel standard
operational procedures, but no
special training is indicated.
In some systems where ship-
board or aircraft facilities
are involved this is a sig-
nificant factor.

The number of needed personnel,
availability, length of tour
assignment, etc., are factors
to consider in such a multi-
disciplined system as this
during this Data Analysis Task.

As the number and types of
personnel required are analy:ced
the housekeeping support needed
can be identified. In a large
gystem such as this which
would operate continuously,

but at varying conditions of
activity levels, thu personnel
that must be assigned affects
food, housiny, medical, and
other human support elements.
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DATA
ANALYSIS

SUPPORT HARDWARE

REQUIREMENTS MANAGEMENT

T
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(’ SOFTWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

The application programs will An analysis of the data flow
be identified by analyzing will identify the many appli-
the points where it is a re- DEVAILED cation programs needed to
quirement for the operator DATA support on-line display sta-
to retrieve and store digital FLOW tions, and will provide a
data. basis for tradeoff decisions
about automating certain pro-
cedures or performing them
/ manually. Special station-
oriented data flcw procedures
will indicate the file organi-
zation of data to be used at
these stations which support
’// mission analysis functions.
The hardware analyzed will As specific hardware is anal-
help list the software avail- yzed and ranked in order of
able, and as a result, that ANALYZE suitability, the software ele-
software which is to be de- HARDWARE ments needed to compliment the
veloped. TRADEOFES hardware devices can be iden-
tified.
This will identify the method In a large system such as this,
of prcducing the necessary VALIDATE the availability of programs
programs needed as well as SOFTWARE to support various operations

must be investigated. Since
many functions are to be done

in this system for the first
time with on-line computer
support, there will be a need
for a large amount of original
pregramming. Any useful, avail-
able, well documented conversion
packages will help to reduce the
software effort in a large system
like this.

simply identify the programs
related to the function to be
performed.

AVAILABILITY

SN
NN

A2-47




S s e e SR TR e

TRACE B-3-2

DATA
SUPPORT ANALYSIS HARDKARE

REQUIREMENTS

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This step is not applicable
in this sample system since

This step must be done in order
to schedule the procramming

there is only one product. PRODUCTS effort so that the system soft-
iN ware is available as needed,
PRIORITY and the important product gen-

eration work is supported first.
Increased capability is added
as time and money allow.

77N N
NN S

The possible change of the com-
puter system within the organ-
ization where this on-line con
saole application will be
implemented should be analyzed.
This would affect possible
software modifications or pro-
gram languages used here.

The on-site programming re-
quirements for contractor or
OPERATIONAL military personnel will be
FACTORS affected by this. The amount
IN PRIORITY of changes anticipated to

sof tware over a given period
of time :.ust be analyzed in
light of the operation») mis-
gicr analysis overation. It
nay requirc that ali sottware
work be demonstrated fully be-
fore introducing into the op-
erational situaticn.

i,

NN
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SAMPLE SYSTEM # i

Not applicable for sample
system # 1.

~

ANALYZE
FACILITY
NEEDS

NN\
NS

If programming personnel are
needed to implement and main-
tain the cperational software,
there will be an impact on the
personnel element for this
sample system.

REVItw
PERSONNEL
IMPACT

NS N
NN N N

4
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TRACE B-3-3

HARDWARE

MANAGEMENT

S

SAMPLE SYSTEM # 2

The greatest impact on the
software elements will be
whether the programming can
be done at the operational
site or performed remotelv
ard transferred into the oper-
ational system after checkout.

The programming language and
connected educational materials
will be affected by the avail-
ab:lity of trained personnel.
If cnly military personnel must
be used ir the future due to
considerations -such as secur-
ity, cost, etc., then immcdiate
and long-term suftware plans
will be affected by the level
of software experience within
the Air Force.
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DATA
ANALYSIS

SUPPORT HARDWARE

]

REQUIREMENTS MANAGEMENT

z

FACILITY

PERSONNEL

SOFTWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

Housing, transportation, safety
precautions, and supply support
interim support given to IDENTIFY available at operational mis-
programming personnel in the SUPPORT sion analysis facilities will
form of supplies and computer \CONSIDERATIONS/ affect software implementation
time. This in itself may help plans and later software mainte-
decide whether to use existing nance activities. These, in
software or not. \ turn, will affect the soft-

\

If application programs are to
be deveioped there will be

ware used. Existing, well-
known languages and program-
ming methods may be advantageous
over newer techniques which

are difficult to maintain or
change due to a lack of exper-
ienced support personnel that
can be on-site during full
operationai: status.

TN NSNS NE N

N N N N
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SAMPLE SYSTEM # 1

SUPPORT

Not applicable in sample
system # 1.

Electrical ;hielding needs,
roise contrnl, and the hard-
ware's physical character-
istics will possibly aifect
floor madifications, type of
wall pane.ing, or minor cable
routing plans in this system.

N

" \/

/'/\ R N\

DETAILED
DATA
FLOW

ANALTZE

HARDWARE

TRACEQFFS
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TRACE B-4-1

MANAGEMENT
|

SAMPLE SYSTEM = 2

This is very significant in
order to properly plan the
internal facility laycut. The
method of receiving input data
and shipping hardcopy products
between work areas will be
identified by analyzing the
data flow. Facility drawings
and cost estimates can only
begin after this step has been
performed for a large syster:.

The entrance doors, false
floors, cable 1ucts, room
sizes, shielding, etc., will e
varied between areas within

the facility housing the
tactical mi~s:on analvsis sys-
tem. The hardware selectad
will help determine these
variations.




REQUIREMENTS

DATA
ANALYSIS

HARDWARE

SUPPORT

1

SAMPLE SYSTEM #

Not applicable for sample

system # 1.

Not applicable for sample

system # 1.

VALIDATE
SOFTWARE
AVATLABILITY

(
(

PRODUCTS
IN
PRIORITY

7N NN
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TRACE .-4-2

e ST —

MANAGEMENT

SAMPLE SYSTEM / 2

Space allocated for on-site
software support personnel for
certain periods of time should
be estimated as a result of
this analysis. Facility ele-
ments will be z2ffected as a
consequence 9f using or not
usicsg available software.

Work space, rest rooms, un-
cleared access areas, etc.,
wil' be the elements to consi-
der.

A minor effect caused by pro-
duct rriority is reflected in
the design of rapid shipping
and receciving areas within

such a facility. Cabling ducts
and environmental control sys-
tems will have high priority

if certain products are most
important and require such
facility items.
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HARDY'ARE

REQUIREMENTS

SUPPORT

SAMPLE SYSTEM # 1

The overall operating environ-
ment factors inherent in the
facility to be used may re-
quire modifications to the
room where the display work
station is to be located.
Many people moving about for
instance, could indicate a
need for sound proofing or
special partitions to reduce
ambient light.

This is directly applicable
and sums up ail facters that
will affect the facility ele-
merts. At this point, time
and cost factors for facility
work should be identified.

0

(
(

7N NN

ANALYSIS

FACILITY

DATA

PERATION

FACTORS 1

PRIORITY

ANALYZE
FACILITY
NEEDS
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TRACE B-4-3

MANAGEMENT

SAMPLE SYSTEM # 2

Climatic conditions, the mili-
tary combat situation, mobil-

ity requirements, and security
needs all affect the facility

elements for such a system.

If the mission analysis is to

be conducted in movable shel-

ters in support of a deployable
wing of aircraft, the facility

elements would be much different

then at a fixed base oi oper-
ation where permanent build-
ings can be used.

This is directly applicable
and sums up all factors that
will affect the facility ele-
ments. At this point, time and
cost factors for facility pre-
paration will be identified.

In a large system such as this,
the facility data may have to
be analyzed by distinct func-
tional areas if there are sep-
arate work areas allocated
within the initial overall
facility plans.




TRACE B-4-4

DATA
ANALYSIS

HARDWARE PERSONNEL
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MANAGEMENT

REQUIREMENTS

SUPPORT

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

If in-house personnel are to
perform the design of roam
modification and do the fab-
rication, it should be re-
corded and coordinated at
this point.

Since a large facility prepara-
tion effort will be necessary

it is important to analyze how
much and what will be acquired
by contract versus: performed

by government personnel.

Space and administrative plans
will be affected during facility
preparation as well as will
funding plans.

REVIEW
PERSONNEL
IMPACT

YA
NN

Special supplies such as false
flooring, cabling, air con-

A careful analysis of the sup-
port needs to the overall mis-
ditioning, service, etc., wil IDENTIFY sion analysis system will im-
> identified as a result of SUPPORT pact on the facility elements
~eviewing the room modifica- \CONSIDERATIONS/ by indicating storage room
tions necessary. Then, as requirements, maintenance
these needs are listed a deci- areas, and special eguipment
sion can be made as to the most test facilities that are
cost/e“fective facility ar- needed.
rangement to implement.

TN
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TRACE B-5-1

DATA
ANALYSIS

PERSONNEL

REQUIREMENTS MANAGEMENT
HARDWARE ///f—‘
SUPPORT
SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2
A few minor supplies may be The data flow will be very
identified as a result of important in this system for
analyzing the data flow care- DETAILED analyzing the supply trade-
fully. Reference documen- DATA offs as a result of identifying
tation is one element oi sup- FLOW supply needs. Maintenance
port that will be needed to plans and reference document
guide the operator's activi- . preparation plans will be key
ties at the console station, N support elements that should
\\\ be initiated at this time.
There will he a minor effect Since a great number of complex
on support eiements, depend- equioments of different types
ent on the console selected. ANALYZE will be included in this sys-
Reliability, experience, and HARDNARE tem, a careful analysis of their
amount of time the hardware TRADEOFFS supply, maintenance, and refer-
has been in mass production ence documentation needs is
will provide information warranted in order to sum up

herdware-related support ele-
ments.

which will affect support
elements needed, such as new
reference documentation
needed or confidence that
proven, complete documen-
tation is available.

7N NN
N NS
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DATA
ANALYSIS

SOFTWARE
REQUIREMENTS MANAGEMENT

HARDWARE

SUPPORT

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This analysis will determine
the need for support program-
mers over a certain period of VALIDATE to on-site programmers over
time during the life of the SOFTWARE certain periods of time during
system which indirectly causes\ AVAILABILITY the operation of the system.

a need for supplies, or admin- This will help define related
istrative support elements. supply needs and housekeeping
requirements.

This analysis will similarily
determine the need for support

LT
NS

Not applicable for sample This analysis will identify

system # 1. the initial supplies and
PRODUCTS maintenance services to be
IN acquired in lieu of all the
PRIORITY support elements in case of

a fund limitation imposed on
the procurement schedule for
the operating systems.

TN N N N
N NS

N NS
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HARDWARE

SUPPORT

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

The security aspects. geographic
location, and military combat
OPERATIONAL situation expected for the
FACTORS IN system environment should be
PRIORITY examined so that proper sup-

’ port service acquisition pro-
cedures can be developed.

Working conditions and environ-
mental characteristics of the
console station area will
help determine whether main-
tenance can be performed at
that point or whether the
equipment must be moved for
maintenance.

/2 N\
N~

/77N

The size and type of facility
planned will identify house-
keeping services needed.

The work station configuration
and location within the facil-
ity will have a minor effect
on support elements like peri
odic janitorial needs with
instructions to cleaning per-
sonnel about equipment care.

ANALYZE
FACILITY
NEEDS

RN
NP

The support elements related

to performing support operations
with military personnel, civil-
ian government personnel, or
contractor personnel will be
affected by analyzing the
manning levels and skills to

be available at the system's
operational site.

Supply, maintenance, and
housekeeping personnel will
require some information

as a result of this systam
being installed, even though
their connection to the sys-
tem will be minor.

REVIEW
PERSONNEL
IMPACT

77NN
N NS
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PERSUNNEL

REQUIREMENTS

SAMPLE SYSTEM # 1

This summarizes the system
support aspects of the sys-
tem as mentioned throughout
the previous steps and re-
sults in schedule and cost
ostimates for support activ-
ities.

HARDWARE

DATA
ANALYSIS

SUPPORT

IDENTIFY
SUPPORT
CONSIDERATIONS

Ne_ S

:
(
(
(
(

NN N NS
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TRACE B-5-4

SOFTWARE
A

MANAGEMENT

SAMPLE SYSTEM # 2

"‘hi1s summarizes the system
support aspects so that initial
preparation schedules and
budgetary cost estimates for
support elements can be pre-
pared and staffed through
management.
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REQUIREMENTS

SAMPLE SYSTEM # 1

The operating concept has
already been established at
the point of project initia-
tion for this sample system.
The CRT display console work
station has been directed
from the beginning.

An analysis of data rates,
program needs, and operating
conditions imposed on the
available computer may re-
sult in a need for sgpecial
buffer or interface compo-
nents. This shoulu be de-
cided in this step by illus-
trating and descriking the
data processing needs for
the system concept design.

PERSONNEL

7NN

SYSTEM

CONCEPT

DESIGN

HARDWARE

ESTABLISH
OPERATING

CONCEPT

DATA
PROCESSING
NEEDS
<\\\ A2-59///
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SUPPORT

TRACE C-1-1

FACILITY

N ———

MANAGEMENT

SAMPLE SYSTEM # 2

The overall operating concept
is very important to record at
this point for coordination
purposes. Many types of equip-
ments will have to be inter-
faced through manual cperation
or direct automatic connection.
At this point individual hard-
ware performance characteristics
can be ccmpared to the perfor-
mance for each item as derived
from the system configuration
when connected or arranged

as an integrated system.

The data processing needs will
be summarized into a system
concept in order to decide the
amount of on-line time-sharing
processing support and the off-
line, batch processing support
to be used in this system,

The data processing hardware
selected will also be affected
by this activity and resulting
decisions.




REQUIREMENTS

SAMPLE SYSTEM # 1

All the alternative work
station man-machine proce-
dures should be recorded so
that any hardware changes in
the system console features
can be identified. Then one
alternative will be selected
which will help define the
detail console character-
istics.

This step is the same as the
previous step for this sample
system.

SYSTEM
CONCEPT
DESIGN

HARDWARE

DATA
FLOW

ALTERNATIV

(
(

NN TN

ES

NS

MAN-MACHINE
INTERACTION

SN NGNS

TRACE C-1-2

FACILITY

MANAGEMENT

SUPPORT

SAMPLE SYSTEM # 2

Alternative data flows will
help adjust portions of the
system hardware conriguration
to take advantage of the best
hardware at various points in
the system., The system hard-
ware concept should be decided
only after carerul review of
these alternative data flows.

In a large system such as this
where its main role is to
support human decisions and
analysis activities, the man-
machine interaction nodes
suld be highlighted in the
system concept design. Harxd-
ware adjustments can be consi-
dered where cumbersome of
ineffective man-machine oper-
ations are evident.
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FACILITY

SOFTWARE
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MANAGEMENT
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REQUIREMENTS

PERSONNEL SUPPORT

HA.OWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This system will need a small
data base design in order to

The data base design will be
very crucial ir the system

facilitate filing approved DATA concept includes an on-line,
display messages and retrie- BASE time-sharing computer support
ving them at a later time. DESIGN component as a portion of the

)
)

This step is one of the most
important to perform at this
time in order to assure that
the camputer hardware avail-
able will handle this work
load.

mission analysis system. The
type of file management system
to be used and the utility of
data by different on-line sta-
tions will affect the computer
components and console hardware
specifications.

:

This helps to confirm the
hardware configuration, which
is the CRT display work
station and the given com-
puter components.

The application software will
be dependent on the man-ma~hine
DEFINE procedures to be supported and

APPLICATION any hardware that is decided
SOFTWARE to be used. Careful review
of the appiication programs to
be used at the various on-line
terminals will again validate
and help speci1fy terminal equip-
ment chacacteristics. It will
&isc determine program storage
requirements.

VA VNN
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REQUIREMENTS

SAMPLE SYSTEM # 1

This step further confirms
that the computer component
is ready to support the on-
line console station activ-
ity. The hardware features
and detailed characteristics
such as timing, mass storage
space, access time, etc., must
be evaluated and reflected in
the data orocessing portion
of the system concept design.

F

VI

An initial set of data should
be developed that will 1llus-
trate how the console will

be used and what information
will be displayed at the

work station over a sample
period of operating time.
This will help validate the
console design as well as

the computer component capa-
bilities.

D

NS NN

SYSTEM
CONCEPT
DESIGN

HARDWARE

UNCTIONA
SYSTEM
HARDWARE

NEEDS

SCENARIO

L

EVELOPMENT
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TRACE C-1-4

MANAGEMENT

SAMPLE SYSTEM # 2

Other hardware in the system,
such as viewers, plotters,
reproduction equipments, etc.,
should be placed in context
with the electronic data
handling equipments oriented
around the operating station
positions. The detailed hard-
ware features of each of the
items can then be evaluated as
they fit in a system config-
uration.

The tactical mission analysis
scenario can be very complex,
but need initially only con-
tain the priority conditions
for the concept description.
Critical time, accuracy, work
load, and environmental con~
ditions should be listed. The
hardware elements within the
conceptual system can thea be
evaluated as the scenario is
exercised analytically against
them. This will be the start
of the baseline exercise
planning and should be thLe
final study prior to systems
hardware specification.
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REQUIREMENTS

SAMF_E SYSTEM # 1

A very minor effect on per-
sonnel elements will result
from a re-definition of the
system concept at this stage
for sample system # 1.

<
:

(
§
(

A very minor effect on per-
sonnel elements will result
from a re-definition of the
system concept at this stage
for sample system # 1.

SYSTEM

CONCEPT

DESIGN

ESTABLISH
OPERATING
CONCEPT

DATA
OCESSIN
NEEDS
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TRACE C-2-1

SUPPORT

e |

MANAGEMENT

SAMPLE SYSTEM # 2

The system concept will help
validate previous personnel
elements derived as a result
of data collection and data
~nalysis. The concept in

>tal will indicate where a
sharing of personnel tor mul-
tiple operations may be possi-
ble i»ased on the operating con-
cept. This could be signifi-
cant in a large system with
many manual tasks that must
be performed serially.

The main effect on personnel
elements will be in the area

of planning for on-site pro-
gramming personnel continuously,
or at certain shifts, dependent
on the system concept and the
importance of data processing
to the overall concept.




TRACE C-2-2

FACILITY SUPPORT

REQUIREMENTS MANAGEMENT

S—

SOFTWARE HARDWARE

PERSONNEL

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

Since there are no alterna-
tives significant enough to
affect the personnel elements DATA levels and experience require-
in this sample system, this FLOW ments as far as personnel is
step is not applicable. ALTERNATIVES concerned. Specific manual
work-statiors should have
alternative flows outlined to
assure that optimum use is
made of the pecpie available
within the syscem ccncept.

Data flow alternatives could
have an impact on staffing

77 ON/E N
F_

This step provides a check on
the operator experience cri-
teria analyzed earlier and
validates the personael
assigninen* plans to be estab-
lished during the system speci-
fication task.

The man-machire interaction
factors within the system con-
MAN-MACHINE cept are verY important from
INTERACTION data processing and non-data
processing standpoints. Oper-
ator training, safety, and
scheduiing will depend on the
human engireering aspects of
the system concept and the
teamwork advantage accrued by
the design of an integrated
system versus a number of in-
dependent entities.

eg N\
NN N

\,

7NN
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REQUIREMENTS )

SAMPLE SYSTEM # 1

The date base of approved
display messages is impor-
tant to place in context with
the console operaticn and
computer components ccusi-
dered as one system. Any
problems due to data base
needs of the operator not
being provided by the en-
visioned system should be
highlighted here in order
to adjust the other ele-
ments within the system
concept.

This is not applicable for
its effect on system person-
nel elecrents for sample
system # 1.

TN N
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VN

SYSTEM

CONCEPT

DATA
BASE
DESIGN

DEFINE
PLICATI

SOFTWARE
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TRACE C-2-3

{ MANAGEMENT

SAMPLE SYSTEM # 2

SUPPORT

The data base has a relatively
miror impact on personnel, ex-
cept from a standpoint of man-
ually creating the initial set
of files. The stations' oper-
ating procedures will be im-
pacting on the data base.
Here, the data base should be
developed with the personnel
procedures in mind.

This step does not affect the
operational personnel to any
extent. It does indicate who
must produce the application
software as the programs are
established within the system
concept and helps decide
whether an experienced soft-
ware staff is available or
unavailable.
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SUPPORT
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MANAGEMENT

1

HARDWARE

PERSONNEL

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

All equipments that require
human operators will be in
proper place within the system
concept. This will help vali-
date training requirements and
should be coordinated with
operational training organi-
zations at this time.

No other equipments except
the CRT display console are
needed; therefore, the hard-
ware placed in a system con-
cept presentation will not
affect the personnel eiements
for sample system # 1.

FUNCTIONAL
SYSTEM
HARDWARE
NEEDS

7NN

The training aspects for the
preparation of a set of given
data and the scheduling of
future personnel to use this
scenario during baseline exer-
cising will be assisted by

this step. Many functions are
involved in this system and

the scenario of the type needed
here will require a great
amount of user coordination and
participation during development.

The scenario developed will be
presented so that coordination
can take place with oper-
ational or management person-
nel and preliminary plans can
be established for baseline
axercising of the console
station later in the evolu-
tion of this system.

SCENARIO
DEVELOPMENT

7N N N
N N NG NN N
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REQUIREMENTS

SAMPLE SYSTEM # 1

The data processing concept,
i.e., tape storage, disk
storage, file system concept,
and the console operator
language concept will affect
the software to he developed
for this sample system.
system concept design will
help tie the operating sys-
tem and application program
areas together.

(
(

This step will identify those
program packages to be provi-
ded by assuring that the can-
didate available software
packajes do or do not fit the
overall concept.

Y VRN

TRACE C-3-1

SYSTEM
CONCEPT HARDWARE
DESIGN

MANAGEMENT

SAMPLE SYSTEM # 2

This will be a signiricant
step towards indicating the
system software and the muny
application software packages
to be providzd. The operating
concept will indicate the
relative importance and place
of time-sharing versus batch
type software packages.

ESTABLISH
OPERATING
CONCEPT

NS

This step will result in a
summarv of application software
routines and operating software

DATA concepts to be further speci-
ROCESSING fied in the next task. This
NEEDS step must identify the number

NN S

and frequency of program
interrupts anticipated in the
on-line time-sharing user situ-
ations in order to specify

the computer components' data
transfer philosophy.

N NS
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SYSTEM
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SOFTWARE

TRACE C-3-2

HARDWARE

MANAGEMENT
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PERSONNEL

SAMPLE SYSTEM # 2

This step is of minor signifi- Data flow alternatives at the
cance in this sample system wnan-machine stations and
because of very few alterna- DATA across the major functional
tives ava.)~ble for data FLOW areas will help rcsolve pro-
flow. ALTERNATIVES gram approaches that can be
most efficient or used at more
than one place in the system.
The specific procedures for \\\\ The application programs will
the cperator to follow while be validated at this point.
operating the display console MAN-MACHINE This step is very important
and the decisions to be made INTERACTICN where different operator sta-
will help define the appli- tions require different on-
cation programs in this sys- line equipments and as a re-
tam, , sult--different sets of appli-
cation packages. The user
console language concept
should be decided at this
point.
The data base design needed /// 1i.e data base design is very
will determine whether the Y important here in order to
existing file management i DATA defire the file management
system and operating system BASE system(s) required. More
software s acceptable. DESIGN than one miy be required if
This step 1s important at mualtiple computers are used
this point even in a small for widely different functions
system as this where an vithin this particular system.
operational computer complex
1s assigyned for use at the
beginning. JSurprises do
accur with software that is
assumed to work.

A2-58
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SAMPLE SYSTEM # 1

SYSTEM
CUNCEPT
DESICN

Vg
This is directly applicable
to validate the software
element specifications to DEFINE
be developed in the next APPLICATI
major system analysis task. SOFTWARE
This is not applicable in
this sample system due to
the fact that the given sys- Fuggg%g:A
tem only contains one CRT HARDWARE
display console and no other NEEDS
functional equipments.
A pre-prepared file of environ-
mental-related messages to
be displayed on the CRT con-
sole will be defined within SCENARIQ
the system concept as a re- DEVELOPME
sult of the scenario charac-
teristics.

77N

NS

ON

A\

NN

NT

NS

A2-69

TRACE C-3-3

HARDWARE

MANAGEMENT

-

SAMPLE SYSTEM # 2

This is directly applicable to
validate the software element
specifications to be developed
in the next task.

Many hardware stations will be
included in this system such
as digital plotters and auto-
mated photographic image
measuring sub-systems. These
equipment needs relative to
the computer component(s)
should be defined here prior
to deciding on all the appli-
cation program needs.

This system will involve a
very complex scenario and
work must be started on it at
this point. Files will have
to be created for baseline
exercises, and the software

needs will have to be identified
which will assist in the creation

and use of the initial data
base. This initial data base
will reflect the scenario.
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FACILITY

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This step will not be appli-
cable in affecting facility
rlements for sample system #1.

The cperating concept must be
carefully developed as part of
the total system concept, be-
cause facility configuraticn
for this size system can be
greatly affected by criteria
such as:
1) Continuous operation
2) Many people mcving arcund
at the same times.
3) Rapid set-up and mobility
capability being necessary
features of the system.

ESTABLISH
OPERATING
CONCEPT

7o\
NS

This step will not be appli-
cable for this sample system
as far as facility eclements

This will indirectly affect the
facility as it relates to the sup-
port elements which include

VRN

DATA .
are concerned. PROCESS ING programning rersonnel and sup-
NEEDS p ies to be on-site with the
system hardware and within the
same facility.
This step will not be appli- This could affect basic facil-
cable for this sample system ity construction decisions and
as far a3 facility elements UATA internal room layout plans.
are concerned. FLOW
AL TERNATIVES
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N NS NN N
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REQUIREMENTS
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SUPPORT

SAMPLE SYSTEM # 1

This will only be applicable
as far as the need for the
CRT display console operator
to physically interact with
the high speed printer por-
tion of the computer compo-
nent.

This step will not be appli-
cable fcr this sample system
as far as facility element:
are concerned.

This step will nct be applica-
ble for this sample system as
far as facility elements are
concerned.

Since the on-line display sta-
tion is the only equipment
camplex of concern this step
is of minor consequence in
facility element definition
for sample system # 1.
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MANAGEMENT

SAMPLE SYSTEM # 2

This step is not too important
for facility element determi-
nations; however, it will help
validate the layout of the
operational work areas for this
system.

This step will not be applica-
ble for this sample system as
far as facility elements are
concerned.

This step will rot be applica-
ble for this sample system as
far as facility elements are
concerned.

Many equipments of various sizes
and weights will be reguired.
The environmental needs and
supply needs of each item hould
be considered in view of the
location within the facility

as part of the s stem concept
design. This could affect the
facility element specification
and is an important analysis

to perform at this time.
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SAMPLE SYSTEM # 2

SYSTEM
CONCEPT
DESIGN

HARDWARE

REQUIREMENTS

SUPPORT

( SOF TWARE

N

SAMPLE SYSTEM # 1

This step has miror signifi-
cance as far as physical

This step has minor signifi-
cance only as far as physical

™~

storage space for scenario- SCENARIOD storage space may be required
related materials to be used DEVELOPMENT to house the materials asso-
in sample system # 1. ciated with a scenario during

baseline exercising.
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SYSTEM
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REGUIREMENTS MANAGEMENT
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HARDWARE FACILITY

SUPPORT

SAMPLE SYSTEM # 1 SAMPLE SYSTEM £ 2

This step will help validate
the support elements derived
from the previous task of
data analysis. Minor change
will result from this step
for sample system # 1.

A large support effort will be
required for this system ard a
system concept design will hel)
coordinate the preparation for
this support. The operating
concept will help rank alter-
native supply, maintenance,
training, and documentation
requisition plans.

ESTABLISH
OPERATING
CONCEPT

7NN
N

This step will help validate
the support elements derived
fram the previous task of
data analysis. Minor change
will result from this step
for sample system # 1.

This step will summarize all
software needs and computer
DATA supplies requirements and
PROCESSING ‘/ indicate the support elements

N

NEEDS for these activities. Jn-site
programmer support < .ements
will be the most significant
items to determine.
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REQUIREMENTS

HARDWARE

SUPPORT

SAMPLE SYSTEM # 1

This step is not applicable

for this sample system as far

as support elements are DATA

concerned. FLOW
ALTERNATIVES

This step is not applicable

in affecting support elements

at this time in the develop-

ment of sample system # 1. MAN-MACHINE

INTERACTION

This step is of minor signifi-
cance to support elements.

It could affect coordination DATA
and administration actions BASE
if a data base is to be trans DESIGN

ferred from some other system
to this one at some time.

RV VRN

NEPA
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FACILITY

TRACE C-5-2

SOFTWARE

MANAGEMENT

SAMPLE SYSTEM # 2

Certain alternative data flows
at key operational points with-
in the system should be evalu-
ated within the total system
concept for support element
effects, such as:

1) Supply needs

2) Training level needed

3) Amount of reference
documentation
Manning levels affecting
housekeeping accommodations.

4)

The man-machine interaction
details do not affect support A
elements at this point in the i
system analysis effort. They :
will as previous assumptiors
in this area are changed which
change supply needs.

The data base design step can
lead %c an estimate of the data
base implementation effort at
this point. This will indicate
possible support neaded from
interface organizations or from
contractor assistance.
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REQUIREMENTS

HARDWARE

SAMPLE SYSTEM # 1

This step has minor signifi-
cance unless the application
software development work is
considered to be a support

operation and will be accom-
plished after operational

installation of the hardware.

This step has a minor affect
in sample system # 1, because
there is no other functional
hardware at a man-station
other than the one CRT con-
sole.
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FACILITY

TRACE C-5-3
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MANAGEMENT

SAMPLE SYSTEM # 2

This step is important since
programming support is cate-
gorized as a support element
in some instances. In this
system the long~-term "after-
operational-acceptance" pro-
gramming activity would be of
a support nature. It will be
a significant effort to plan
on, and support elements re-
lated to that activity should
be identified now.

The many hardware items such
as communication, measuring,
viewing, plotting, storage,
reproduotion, and other de-
vices must be totaled in
number, and their utility must
be estimated to determine sup-
ply and maintenance support
needed. This is a critical
step to perform at this time

so that proper coordination
can be handled, and so the sys-
tem concept design will be
meaningful for management eval-
uation.
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SYSTEM
CONCEPT
DESIGN

PERSONNEL SOFTWARE

REQUIREMENTS MANAGEMENT

FACILITY

HARDWARE

SUPPORT

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

F

The scenario development will
affect the need for support if
SCENARIO an outside group or a large
DEVELOPMENT group is involved in the pre-
paration and later exercising
of the scenario. In this case,
this will require a great
amount of support activity.
This point should be high-
lighted at this time, because
of the need to start this
activity early, prior to base-
line exercising.

This step has an effect on
support elements if an out-
side group must produce the
scenario materials in sup-
port of the system concept.
For this sample system it is
rot a major item of inpor-
tance since the scenario is
small ard only consists of

a set of files.
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SYSTEM
SPECIFICATION
DESIGN

SOFTWARE

! REQUIREMENTS MANAGEMENT
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SUPPORT

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This is one of the two most
detailed steps in this sample

The many herdware elements for
this system must be organized
system. The on-line console HARDWARE by functional area and speci-
must be specified for procure ELEMENT fied for procurement and for
ment at this point. Its CHARACTERISTICY development at this point.
performance and physical char- The performarce and physical
acteristics should be described characteristics of each item
as a part of the system gpeci- should be documented for acqui-
fication design. sition purposes. This is nor-
mally a large, time-consuming
step for a system such as this.
It is important to have exper-
ienced engineering personnel
involved in the preparation

of these specifications.

/T NSE N
&

RN
SN NS

This will not be applicable
for this sample system since
it is assumed that an existi
computer and its system soft- SYSTEM camputer memory size require-
ware is directed for use. SOF TWARE ments. It will also affect
Hardware elements connected SPECIFICATIONS the message switching hardware-
with this system are not buffer aspects if the data
affected by this step. processing concept contains
many remote, on-line terminals.

The specifications for system
software will affect the data
processing mass storage and

STNST N
N
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SYSTEM
SPECIFICATION

REQUIREMENTS

DESIGN
SUPPORT

These specifications will re-
quire close coordination with
to be developed in this APPLICATION the on-line terminal hardware
system. The programs needed PROGRAM specifications as applicable
must reflect the data flow SPECIFICATIONY to all operator positions

and the man-machine inter- within the system.

action determined valid in
the System Concept Design
Task. A re-validation of
hardware specifications
occurs here.

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This is the second mogt de-
tailed gpecification step

77N\ N\
N NE 2

Since there is no existing
data base, a generation plan
to establish a data base is
necessary. This plan should
make up part of the system
specification so that the
eflort can be started. No
hardware will be affected

by this step unless the on-
line conscle to be installed
in the future is to be used
for this activity.

This plan will not affect the
hardware elements of the sys-
DATA BASE tem specification except to a
GENERATION minor degree. The future on-

PLAN line terminals may be used for
data base generation.

7N NN
NN N

A2-78

( MANAGEMENT

e e e AR

e




HUIE TG 31 s sy

e e S e

- r

TRACE D-1-3

SYSTEM
SPECIFICATION
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REQUIREMENTS MANAGEMENT

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This specification is not This specification step will

necessary since the existing FILE not affect the hardware ele-

file managexent system for MANAGEMENT ments after basic data base

a given computer is to be SYSTEM design has been accamplished

used for sample system # 1. SPECIFICATION/ in the previous step under the
System Concept Design Task.

Many functional equipments will
be included in the mission anal-
ysis system. Each hardware
specification will have to be
tailored by the operating cri-
teria established for that
item's use. This should be
reviewed at this point as the
specifications are being pre-
pared.

No other equipments except the
on-line display consol~ will
be functional items as far
as man-machine activity is
concerned. The criteria for
its configuration will be
similar to this hardware
element's churacteristics
which were determined in a
previous step within this
task.

FUNCTIONAL
EQUIPMENT
CRITERIA

/2N
‘\~___—/’///

7N

This step will not affect the
hardware element specifi-
cations for sample system # 1

The facility plan should be
illustrated and described as
part of the system specifica-
tion. The hardware elements
should be reviewed to assure
that their physical character-
istics will be compatible with
current facility plans.

FACILITY
PLAN

VR
NN NN
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( MANAGEMENT

SAMPLE SYSTEM # 2

SYSTEM
SPECIFICATION
DESIGN

SOFTWARE

REQUIREMENTS

PERSONNEL

SUPPORT

HARDWARE

SAMPLE SYSTEM # 1

These operations will be
reflected in the keyboard

and control switch components
of the display console. All
possible man-machine oper-
ations should be reviewed at
this time to lend confidence
to the :ampleteness of the
hardware portion of the
system sgpecification.

A review and completion of
detailed man-machine data flows
DETAILED must be performed at this stage
MAN-MACHINE of hardware specification.
OPERATIONS This is another area where user
coordination is necessary and
most helpful for aiding in
future testing and acceptance.

NS

This step is not applicable
for this gystem as far as
the hardware e¢lements are

The hardware station data input
and output formats must be
reviewed for each hardware ele-

concern-d. IN?’@A?ACE ment. This will assure that
GUIDE the previously developed data

flow and system concept can
be implemented from a hardware
standpoint. This step also
requires close coordination
with the user and all hardware
element groups involved in
specific hardware specifica-
tions.
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SYSTEM
SPECIFICATION
DESIGN

SUPPORT

REQUIREMENTS MANAGEMENT

SOFTWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This step will not affect the
personnel plans significantly
in sample system # 1.

This step will not affect the
personnel specification ele-
HARDWARE ments except to help validate
ELEMENT criticai training requirements
HARACTERISTICS / previously identified.

5N\
N/

This step will not affect the
personnel elements for this
sample system specification.

This will not affect the per-
sonnel elements at this point
in the system analysis effort.

SYSTEM
SOF TWARE
SPECIFICATIONS

73, O\

Ne__S

This step will not affect the
personnel elements for this
sample system specification.

This will not affect the per-
sonnel acquisition planning
APPLICATION directly; however, as the
PROGPAM application programming lan-
SPECIFICATIONS | guage is defined at this point,
it should be reflected in per-
sonnel training plans. These
items are considered as sup-
port elements in this sample
system.
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REQUIREMENTS

PERSONNEL

SAMPLE SYSTEM # 1

This step will identify the

schedule, number of staff

members, and their locations GgﬁEQA%SS
as required to generate the PLAN
operational files that will

make up the data base for

use by the infrared report

editor. < >
This step will not affect the

personnel elements of this FILE
sample system, because an MANAGEMENT
existing file management sys- SYSTEM

tem is to be used for sample SPECIFICATION
system 3 1.

The personnel elements will
not be affected by this step
at this point in the system
analysis.

FUNCTIONAL
EQUIPMENT
CRITERIA

NS

VRN
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TRACE D-2-2

SUPPORT

MANAGEMENT

SAMPLE SYSTEM # 2

This will also identify the
schedule, number of staff mem-
bers, and their locations for
generating the data base.

This is a significant step

at thiz point for a large sys-
tem whzre multiple formatted
data comprises the data base.

This has no effect on the
personnel elements included in
the System Specifica*tion Task.

The many types of special pur-
pose equipment to be operated
requires that all equipment
criteria reflected in the hard-
vare eisment specifications be
reviewed for their impact on
personnel planning. Dangerous
equipmant, continuously oper-
ating equipments, equipments
to be used in darkrooms, etc.,
all affect personnel elements
to be documented in the system
specification.
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FACILITY

REQUIREMENTS

SAMPLE SYSTEM # 1

This will validate the pro-
posed work area and location
so that administrative pro-~
cedures that affect the sys-
tem operators can be developed
i.e., future demonstrations,
personnel communication
accomaodations, etc.

This step will re-confirm the
training needed and any spe-
cial reference data required
by the operator at the CRT
display conscle station. It
will not impact on the per-
sonnel elements portion of
the system specifications to
any great degree.
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SUPPORT

MANAGEMENT

SAMPLE SYSTEM # 2

This step wil) validate that
working space has been properly
allocated for :-he man-machine
station configurations and it is
important to have this data

at this time. Coordination

with the user is helpful here.

This will re-confirm the
training and numbers of per-
sonnel needed throughout the
system. This is the final
check on detailed manning re-
quests tn be included in the
system specification.
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SUPPORT

REQUIREMENTS MANAGEMENT

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This step will only help
assure the system analyst
that the input/output proce-
dures are properly included
in the personnel training
plans for sample system # ).

Since many different formats
of data will be handled within
this system, this step will
define the manual da*2 transfer
methods affecting personnel
procedurec. These standard
operating procedures should

be drafted in the 3System
Specification Task to facili-
tate the Baseline Implementat:io:
Task.

DATA
INTERFACE
GUICE

AV VRV VRN
NS
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SUPPORT

REQUIREMENTS

FACILITY

SAMPLE SYSTEM # 1

Tris step will affect the
software elements to the
extent that the characterisg-
tics of the console electron-
ics are completely specified.
This will determine the bit
configuration for application
programning specifications.

This step is not applicable f
sample system # 1.

SYSTEM
SPECIFICAT
DESIGN

HARDWARE
ELEMENT
CHARACTERIS
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TRACE D-3-1
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HARDWARE

MANAGEMENT

SAMPLE SYSTEM # 2

All hardware logic will affect
the software ir.cerfaces between
peripheral equipments and tne
data processing component (s)
used. This will be an impor-
tant step to complete prior to
drafting the software portion
of the system specifications.

This is a significant step for
this system and is a major por-
tion of the software portion

of the system specification.
Executive, utility, standard
conversion, display library
handlers, diagnostic, and
system initiation programs

must be defined and flow-
charted at this time.




SYSTEM

SUPPORT

REQUIREMENTS

SOFTWARE

SAMPLE SYSTEM # 1

This is an important step at
this point and sums up the
programm...J to be done in

APPLICATION

support of the on-line con- 5PEC§§?€:¢?ONS

sole station being developed
or procured. This specifica-
tion should be detailed to
gross flowchart level at this
point.

7T ONSE LN

This pian may identify addition
al or interim programs needed
in the ccmputer component to
assist in the file creation
task prior to actual oper-
ation.

DATA BASE
GENERATION |
PLAN

|

7N NN
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HARDWARE

MANAGEMENT

SAMPLE SYSTEM # 2

This is also a significant
step in the system specifica-
tion task. Major application
programs must be initially
flowcharted and functionally
described for further imple-
mentation. This is a step
that should be performed by
experienced personnel, because
imagination and hardware know-
ledge are needed here as well
as program logic experience.

In this system the data base
generation effort will require
programs to allow existing data
files to be converted to the
newly defined computer file
structure. This portion of the
specification is relatively
important to detail at this
time so that work can begin

in the near future.
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SUPPORT

REQUIREMENTS

SAMPLE SYSTEM # 1

This step will not be appli-
cable for sample system # 1.

This step will not affect the
software elements for sample
system # 1.
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TRACE D-3-3

HARDWARE

MANAGEMENT

SAMPLE SYSTEM # 2

This is a very significant
step relative to the software
elements in the system speci-
fication. Coordination must
take place between those pre-
paring application program
specifications and this area
of design. This specification
should be described relative
to the data elements to be
haniled at each work station
using on-line support, and a
language should be defined
for the programs to be gener-
ated in this area.

Data input requirements and out-
put data formats from equip-
ments that are not directly
connected on-line to tne com-
puter component(s) or that are
directly connected must be
reviewved for the effects on
data conversion programs
needed throughout this system.
This is an important step in
pinpointing internal data
interfaces.
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REQUIREMENTS

FACILITY

SAMPLE SYSTEM # 1

ON

This step will not affect the

software elements for sample

system # 1. FACILITY

PLAN

This step will re-validate

application software speci-

fications needed to imple- DETAILED

ment ope.rating procedures. MAN-MACHINE
OPERATIONS

<::: \\i)

The digical data conversion

necessary between the console

and the computer camponents DATA

should be examined here, and INTERFACE

the application software GUIDF

should include any such capa-

bility needed.
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TRACE D-3-4

HARDWARE

MANAGEMENT

SAMPLE SYSTEM # 2

This step has no effect on the
software elements in the System
Specification Design Task.

This step helps validate the
applicaticn programs and is

one of the methods by which the
system analyst and his manage-
ment personnel can effect coor-
dination on application pro-
grams between t.ie user and the
developers of the system.

This is a more detailed review
and recording of the internal
and external data exchange
actions to be characteristic

of the system being specified.
This is the vehicle by which
user inter-organizational
coordination can be accomplished
relative to data base and pro-
duct informatiocon.
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REQUIREMENTS

SAMPLE SYSTEM 2 1

This step is not applicable
as far as facility elements
are concerned for sample
system # 1.

This step is not applicable
as far as facility elements
are concerned for sample
gystenm # 1.

This step is not applicable
as far as facility elements
are concerned for sample
gystem # 1.

This step is not applicable
as far as facility elements
are concerned for sample
system # 1.

This step is not applicable
as far as facility elements
are concerned for sample
system #§ 1.
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TRACE D-4-1

PERSONNEL

MANAGEMENT

SAMPLE SYSTEM # 2

This step is not applicable as
far as facility elements are
concerned for sample system #2.

This step is not applicable
as far as facility elements
are concerned for sample
system # 2.

This step is not applicable
as far as facility elements
are concerned for sample
system # 2.

This step is not applicable
as far as facility elements
are concerned for sample
system # 2.

This step is not applicable
as far as facility elements
are concerned for sample
system % 2.




HARDWARE

REQUIREMENTS

SAMPLE SYSTEM # 1

If factors such as electrical
shielding or vibration isola-
tion criteria are necesgsary
for the operation of the dis-
play console, the facility
eiements might be affected .

77N

This step is the main summary
of all work area modifications
to be done in preparation for
the CRT display station in
sample system # 1.

(

77N
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TRACE D-4-2

PERSONNEL

1

MANAGEMENT

SAMPLE SYSTEM # 2

This step provides a check on
the facility plan relative to
the unique characteristics of
each hardware item located at
specific points in the facili-
ty. Shielding, vibration iso-
lation, noise abatement, dust
control, lighting conditions,
etz., if affecting equipment
operation, should be reflected
in the facility specifications
at this point.

This is a summary of all facil-
ity construction or modifica-
tion specifications and the
procedure by which these speci-
fications will be implemented
and when. This step is impor-
tant to perform at this time

in order to proceed with the
Baseline Implementation Task.
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SAMPLE SYSTEM # 1

This step is not applicable
as far as facility elements
are concerned for sample
gystem # 1,

This step is not applicable
as far as facility elements
are concerned for sample
system #1.
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DETAILED
MAN-MACHINE
OPERATIONS
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TRACE D-4-3

PERSONNEL

MANAGEMENT

SAMPLE SYSTEM # 2

This provides a final check
on man-machine stations as
previously conceived,

This provides a review of the
cable connections between
equipments and the manual move-
ment requirements which impact
on facility design factors.
This is an excellent point to
have user coordination on
facility details as related to
operational needs.
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HARDWARE

SUPPORT

SAMPLE SYSTEM # 1

Spare parts, supply needs, and
maintenance support are iden- R

tified for the CRT display HﬁL%:é:%
con;ole and reflgc?ed in the CHARACTERISTIC
procurement specifications.

:

&S

This step is not applicable
for sample system # 1.

SYSTEM
SOFTWARE
SPECIFICATIONS

N INE

Supplies, supplemental pro-
gramming aids, and reference
documentation may be needed
for the application program-
mer, and this can be derjived
by examing the specifications
for the application programs
to be developed.

NTONE N

APPLICATION
PROGRAM
SPECIFICATIONS

N INE S

NG,
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TRACE D-5-1

SOFTWARE

MANAGEMENT

SAMPLE SYSTEM # 2

The different hardware items

in this system must be reviewed
at this pcint so that spare
parts, supplies, maintenance,
and support documentation can
be specified for each nardware
element.

Supplies and the necessary
housekeeping needs for the

staff and length of time planned
for producing all system soft-
ware in-house should be speci-
fied. If it is to be contracted
out, then the direct support
needed to be provided may be
reduced dependent on the loca-
tion selected for this activity.

Supplies and the necessary
housekeeping needs for the
staff and length of time
planned for producing all sys-
tem software in-house should

be specified. If it is to he
contracted out, then the direct
support needed to be provided
may be reduced dependent on the
location ~lected for this
activity.
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HARDWARE

SAMPLE SYSTEM # 1

Any temporary space or supply
elements required while gen-
eratirg the data base can be
derived at this time and
specified in the support area
of the system specification.

7N\

This step is not applicable
for sample system # 1.
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MANAGEMENT

FACILITY

SAMPLE SYSTEM # 2

Supplies and the necessary
housekeeping needs for the
staff and length of time
planned for producing all sys-
tem software in-house should
be specified. If it is to be
contracted out, then the direct
support needed to be provided
may be reduced dependent on the
location selected for this
activity.

Supplies and the necessary
housekeeping needs for the
staff and length of time
planned for producing all sys-
tem software in-' -use should
be specified. .f it is to be
contracted out, then the direct
support needed to be provided
may be reduced dependent on
the location selected for this
activity.
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REQUIREMENTS MANAGEMENT

HARDRARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

Since only one display console
is involved, this step is not
applicable to defining fur-
ther support needs for sample
system # 1.

Miscellaneous supplies and
sexrvices such as inspections,
safety equipment, distilled
water or movable heaters, etc.,
should be considered as support
elements and will be governed
by the criteria under which

the equipment is expected to
function, tailored by the self-
contained features of each
hardware item specified
earlier.

FUNCTIONAL
EQUIPMENT
CRITERIA

7~ 2N\
NS

Any modification planned for
the console work station area
may require parts or periodic
inspections which should be
specified at this time.

This step is important in a
large system analysis effort
so that an appreciation for
operating and maintaining a
new facility can be developed.
Heating, lighting, janitorial,
and other future costs must be
derived here for coordination
with users who must budget

for these elements.

FACILITY
PLAN

VRV VRN
NN N NS
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SYSTEM
SPECIFICATION

DESIGN
REQUIREMENTS MANAGEMENT

SAMPLE SYSTEM # 1

SAMPLE SYSTEM # 2

This is only applicable to
validate the supply require-
ments at the console gtation
in support of normal oper-
ational activity.

This step only validates supply
and reference documentation
DETAILED needed at the various man-
MAN-MACHINE machine stacions, but for a
OPERATIONS large system such as this, it
is necessary to specify so
these elements can be acquired
for the Baseline Exercising
Task.

(

NS

This step is not applicable
as far as support eiements
are concerned for sub-
system # 1,

A significant amount of internal
and external interface will be
required. Inter-command support
for supplies, training, contrac-
tor support services, etc., dic-
tates that this be performed

as an important part of this
system and made a part of the
System Specification Design.

DATA
INTERFACE
GUIDE

NS NN N
NN NN
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REQUIREMZNTS

SAMPLE SYSTEM # 1

Only the one on-line CRT
display console must be in-
stalled and checked for per-
formance compliance in sam-
ple system #1.

The initial set of vorking
files for use with the dis-
play console must be loaded
through the newly installed
console or via other 1,0
methods in the computer com-
plex to which the console is
connected.

PERSONNEL

BASELINE

MPLEMENTATION

HARDWARE

INITIAL
HARDWARE

INSTALLAT!

7NN

o N\

N

DATA BAS
CREATION

A2-3¢
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E
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TRACE E-1-1

MANAGEMENT

SAMPLE SYSTEM # 2

Many hardware items should be
installed in functional groups.
Th on-line terminals to sup-
pcre each functional area
should be installed as soon as
possible to allow electrical
interfacing and applicaticn
programming to progress. The
key input and output area
equipments that are not on-
line to a computer should be
installed early to provide
experience with the different
data formats and hardware
controls.

This will be a significant
portion of the baseline system
implementation effort. Hard-
copy items, digital fiies,
working incdexes, and up-to-date
data base reference documen-
tation are necessary items
that must ke produced. The
on-line egquipments should be
used as soon as possible in
this task for experience and
system concept validation
purposes.

'S




pu—

REQUIREMENE;>

SAMPLE SYSTEM # 1

This step is not applicable
for sample system #1.

This step will require use
of the new console for pro-
gram checkout as soon as
possible after the applica-
tion programs are coded and
loaded into tle computer
complex.

These procedures must be
prepared so as to exercise
all the performance features
specified in the hardware
specifications as listed

in reports describing earlier
man-machine interaction.

PERSONNEL

MO

A
P

/e N\
INCEEN NE S

P

7NN

BASEL INE

HARDRARE

SYSTEM
SOFTWARE
DIFICATIONS

(
(

PPLICATION
ROGRAMMING

TEST
ROCEDURES

PO

NN\
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TRACE E-1-2

MANAGEMENT

SAMPLE SYSTEM & 2

This step has a relationship

to the availability cf data
processing equipment. If the
system's hardware is not going
to be available right after

the System Specification Design
Task, then a similar EDP system
~an sometimes be used (usually
at more expense and with data
security limitations) tc save

‘time.

The data processing hardware
confiquration along with exact
copies of the ‘erminal egquip-
ments must be available *o the
programmer > for this acuivity
to be efficiently accomplished.

All hardware must be exercised
against 1 pre-planned test to
assure their compliance to
specifications. Many of the
detailed man-machine test ;ro-
cedures should be developed
after the hardware s instulied
in tais tyye of systen.. lose
coordination during egqutliyfert
design amd fabrecat:ion -
srovidle Lome i o omal

step, but asx a rule nuch rust he
do~e after actual imstallat:ion.




TRACE E-1-3

SOFTUWARE BASELINE

MPLEMENTATION

FACILITY

e —

REQUIREMENTS MANAGEMENT

PERSONNEL

SUPPORT

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This will be a minor step tor
sample system #1 since on-
the-job training will .e rel-
atively minor. No hardware
elements will be affected

in this case.

The training plans for each
hardware element should be
developed during the hardware's
fabrication. Complex hardware
that is of new design needs

the support of the design or
prototype fabrication engineer
in this step. Effort spent
here will help transiticn the
hardware more easily through
the Operational Acceptance Test.

TRAINING
PLAN

v NN

A careful review of the This step must be fully detailed
scenario will assist in test in order to complete the test
planning which will in tu.n R plans and data base creation
assist in future hardware REQUIREMENTS steps. This effort is th»
testing. SCENARIO "single~-thread" needed to ilem-
FINALIZED onstrate the system's hardware
separately as well as in an
integrated manner later in the
Baseline System Exercising Task.

TN
NN NS

\_// N

7NN

A2-98




TRACE E-1-4

BASELINE

MANAGEMENT

REQUIREMENTS)

SAMPLE SYSTEM # 1

SUPPORT

PERSONNEL

§
14
¢

HARDWARE

SAMPLE SYSTEM # 2

An initial stock of spare
; parts and supplies are

As soon as any hardware is
installed, spare parts, sup-

needed at console delivery SYSTEM plies, maintenance, and refer-
; time. Continual on-site SUPPORT enct: documentation should be
{ maintenance is usually nece- STARTED available. Positive availa-

bility should be provided for
all equipments during insta-
llation and by contractor
service if necessary until
enough internal organizational
traininj is accomplished to
reduce the need for outside
support. Equipment down-time
during initial programming
development, demcnstration, and
testing is very costly. It
sometimes kills a system devel-
opment effort.

i ssary through this period
: tor non-production line
nardware items.

NS

Y YV VRN
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BASEL INE
IMPLEMENTATION

SUPPORT

REQUIREMENTS MANAGEMEN (

HARDWARE

PERSONNMEL

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

/

Some user personnel should
be participating in the

Same user personnel should be
participating in the install-

installation of hardware INITIAL ation of hardware in order to
in order to reduce the need HARDWARE reduce tiie need for outside
for outside services. Sche- INSTALLATION services. Scheduling is

duling is important here as
well as selection of that
individual or individuals
who will work at the CRT
display for sample system #1.

important here as well as
selection of that individual
or individuals who will work
at the various man-machine
stations.

The user personnel should be
involved in this effort for
this system tc assure that
the data base design is
valid. This is a quick meth-
od for training the operator
who must actually maintain
this data base.

The user personnel should be
involved in this effort to
assure that the data base
design is valid. This is a
quick method for training the
operators who must actually
maintain this data base.

DATA BASE
CREATION

VAV TR

This step is not necessary for

SYSTEM This normally does not involve
sample system #1.

SOF TWARE ~any user personnel; however,
MOGIFICATIONS documentation for future mainte-
nance of this program must be
very complete and generated
during the Baseline Implemen-
tation Task. It is seidom re-
done and a ey to good refer-
ence material in that it is

done by the programmers actually
doing the detailed modifications,
with experienced editorial clean-
A2-100 up prior to publication.
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REQUIREMENTS

SAMPLE SYSTEM # 1

This effort may or may not
involve the user personnel.

For this sample system, it
would not if the system is Szgéégagiag

to be turned over as a com-
plete package. However, good
documentation and periodic

coordination throughout this
step is needed between the
programmers and the users
for semple system #1.

This step must reflect the
man-machine operations at the
display console and can be

the basis for operator train-

ing in sample system #1. P

This step should be closely
coordinated with the previous
step for sample system #1.

It does not have o be an
extensive effort in this
case.

TeST

ROCEDURES

TRAINING

PLAN

A2-101

BASELINE
IMPLEMENTATION

PERSONNEL

NN N NN

HARDWARE

NE= S

TRACE E-2-2

SUPPORT

MANAGEMENT

SAMPLE SYSTEM # 2

This step should include the
user personnel and is a very
important factor to future
training, software maintenance,
and other support element as-
pects. The method by which
this step is performed deter-
mines whether operational pro-
gramming support will be pro-
vided by in-hcuse military,
civil service personnel, or
contractor personnel for a
long time after the Baseline
Implementation Task.

This step must reflect the man-
machine operations at all the
operator positions and can be
the basis for operator training
in sample system #2.

This step should be closely
coordinated with th2 previous
step and formal training star-
ted at the training organization
in order for personnel to came
in as productive system staff
members in the future.




TRACE £-2-3

REQUIREMENTS>

SAMPLE SYSTEM # 1

The scenario finally devel-
oped at this point should

MPLEMENTATION

BASELINE

also be coordinated with the REQUIREMENTS

two previous steps to maximiz
its use tc help operator tran-
sition to full productivity
with the system.

2N\
N A

Initial supplies for use by
the operator and reference
documentaticn in the working
area will affect the personne
element most at this point
for this Baseline Implemen-
tation Task.

VAV VRN
NN

SCENARIC
FINALIZED

SYSTEM
SUPPORT
STARTED

A2-10

HARDWARE

SUPPORT

;_——"1
MANAGEMENT

SAMPLE SYSTEM # 2

The scenario finally developed
at this point should also be
coordinated with the two pre-
vious steps to maximize its

use to help operator transition
to full productivity with the
system.

Initial supplies for use by
the operator and working area
documentation will affect the
personnel element most at this
point for this Baseline Imple-
mentation Task.




TRACE E-3-1

HARDWARE
< MANAGEMEN;—}

SAMPLE SYSTEM # 2

BASEL INE
MPLEMENTAT ION

REQUIREMENTS>

SAMPLE SYSTEM # 1

The data processing and one
each of the on-line terminal
INITIAL or peripheral equipments should
HARDWARE be installed in order to per-
INSTALLATION form all programming steps.

If this is not possible at an
early enough point after System
Specification to allow for
system operation in time to
meet set management schedules,
then outside duplicate hardware
elements will have to be used.
Other functional hardware which
are not connected to the EDP
components are not needed for
succe  ‘ul completion of this
ster

This step will be necessary
in order to camplete check-
out of the application pro-
grams for sample system #1.

NS

7N N\ N

This step will affect the exer-
cising of sample data during
checkout of the application
programs. This should be done
as soon as possible after the
System Specification Design
Task is finished.

i This step will affect the
exercising of sample data
during checkout of the appli-
cation programs. This should
be done as soon as possible
after the System Specifica-
tion Design Task is finished.

DATA BASE
CREATION

BT AR AN 7 sttt o

77NN
N NN NS
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SUPPORT

REQUIREMENTS

FACILITY

SAMPLE SYSTEM # 1

This step is not applicable
for sample system #1.

This is the main software
implementation step for sam-
ple system #1. Careful docu-
mentation and coordination
bhetween the data base creatio
and final scenario are nece-
ssary here.

BASELINE
MPLEMENTATIO

SOF TWARE

SYSTEM
SOF TWARE

MODIFICATI

A
PROGRAMMING

\

7NN

PPLICATI
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TRACE E-3-2

HARDWARE

MANAGEMENT

SAMPLE SYSTEM # 2

If an existing EDP system is
to be used and its system

sof tware must be modified, this
should begin as soon as possi-
ble. Coordination with the
manufacturer is helpful here
and often the manufacturer's
system programmers can best
do this step in the shortest
period of time. Trile manage-
ment system software should be
completed as soon as possible
also.

This is a major part of the
software effort in this system.
Every man-machine station where
peripherals are connected to
data processors for other than
data reduction purposes require
application programs. Close
coordination with the user and
other steps in this task are
necessary, i.e., data base
creation, test procedures,
training, and sc-nario acti-
vities.

Y
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BASEL INE
MPLEMENTATION

SUPPORT HARDWARE

REQUIREMENTS MANAGEMENT

FACILITY

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

The test procedures should
reflect the application
f software completely.

The test procedures -~hould be
oriented to check system soft-
ware and then to check appli-
cation programs with the data
base and its file management
system. The scenario should

be the guide for the test con-
ditions for these software
elements. Very clear proce-
dures, standard forms, and pre-
paratory training will be needed
for this system test effort.

TEST
PROCEDURES

3 N\

NS

The training will not include
any software elements for
sample system #1.

Significant effort will be
expended in software training.
The plan for guiding this
activity should be a fallout

of each area of software devel-
opment. Formal training sessions
cambined with on-the-job work
experience will be the best
cambination in all software
areas,

TRAINING
PLAN

TN NS N N
NN N N
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BASELINE
MPLEMENTATION

SUPPORT

REQUIREMENTS

SAMPLE SYSTEM # 1

The application software
should take maximum advantage
of a good scenario. In this REQUIREMENTS
way the training and test SCENARIO
planning steps are simplified FINALIZED

for a system like this.

Initial, programming support
supplies should be available,
and future application pro-

i SYSTEM
gramming support should be
identified at this time so SUPPORT
its acquisition can be STARTED

planned.

NSNS NS NN

>
)

TRACE E-3-4
HARDWARE
< MANAGEMENT

SAMPLE SYSTEM # 2

The scenario should be closely
coordinated with the applica-
tion software and file manage-
ment software These items
will be two key software
elements that should be coor-
dinated, checked, demonstrated,
and approved as objectively

as possible in such a large
system as this.

Initial, programming support
supplies should be available,
and future application pro-
gramming support should be
identified at this time so
its acquisition can be
planned.
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REQUIREHENTS>

HARDWARE

SAMPLE SYSTEM # 1

Minor facility elements will
be affected by this hardware

installation since the facil-

ity changes should be minor
for sample system #1. Some
cabling, air-conditioning,
or falgse flooring items may
be adjusted at installation
time, but they should have
been planned well enocugh
earlier so this will not
hapren at this point.

This step will not affect the

facility elemer*s for sample
system #1.

HA

BASELINE
MPLEMENTATION

INITIAL
ROWARE

INSTALLATION

NSNS N N m N
NN NS

DATA BA
CREATION
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TRACE E-4-1

MANAGEMENT

SAMPLE SYSTEM # 2

In a complex system such as
this where hardware will be
installed over a relativelyv
long period of time, the facil-
ity should be prepared in an
evoiutionary manner also.
Flexible partitioning schemes
should be used for man-machine
work areas so adjustments can
be made. Critical, environ-
mentally controlled areas and
secure areas should be ready
before hardware installation.
All major, heavy constructicn
should be completed also.
Plumbing, duct routes, large
bay areas with false flooring,
elevators, stairs, and air-
conditioning should be ready,
but internal partitions should
wait in some sections of the
facility.

This will affect the facility
elements only as far as the
availability of operating

space for the personnel to

work at desks. The electrornic
data processing area should be
ready early, because the EDP
camponents must be used as soon
as possible for accomplishing
this step.




TRACE E-4-2

BASELINE

HARDWARE MPLEMENTATION

REQUIREMENTS

MANAGEMENT

TN

SOFTWARE

SUPPORT

/

FACILITY

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This step will not affect the
facility elements for sample
system ¥1,

This will affect the facility
SYSTEM elements only as far as the

SOF TWARE availability of operating space
MOD IF ICATIONS for the personnel to v~~k at
desks. The electronic data
prccessing area should be
ready early, because the EDP
components must be used as

soon as possible for accom-
plishing this step.

‘\//\ //_\\
NE__ S

This step will not affect the
facility elements for sample
system #1.

This will affect the facility
elements only as far as the
availability of operating space
APPLICATION for the personnel to work at
PROGRAMMING desks. The electronic data
processing area should be ready
early, because the EDP cumpoients
must be used as soon as possible
for accomplishing this step.

A representative set of on-

line terminals must also be
available and connected to

the EDP components for this
activity,

NN
NN NFE N
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TRACC E-4-3

BASELINE
MPLEMENTATIO

HARDWARE

MANAGEMENT

REQUIREHENTS>

SAMPLE SYSTEM # 1

SUPPORT SOFTWARE

SAMPLE SYSTEM # 2

This step will not affect the
facility elements for sample
system #1.

This will atfect the facility
elements only as far as the
availability of operating space
for the personnel to work at
desks. The electronic data
processing area should be ready
early, because the EDP campo-
nents must be used as scon as
possible for accomplishing

this step. A representative
set of on-line terminals must
also be available and connected
to the EDP components for this
activity.

TEST
PROCEDURES

N

(

This step will not affect the
facility elements for sample
system #1.

This step has very little effect
on the facility elements in any
system. If new uncleared per-
sonnel will be trained prior to
receipt of security clearances,
then special areas may huve to
De set aside for this activity.

NN

TRAINING
PLAN

—

This step will not affect the REQUIREMENTS This step has very little eff-ct

facility elements for sample SCENARIO on the facility elements unless

systam #1. the facility is a shelterized
FINALIZED . )

complex instead of a fixed

installation.
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BASELINF

HARDHARE IMPLEMENTATIO

REQUIREMENTS MANAGEMENT

SOFTWARE

FACILITY

SAMPLE SYSTEM # SAMPLE SYSTEM # 2

This step should begin as soon
as possible and space needs

This step will not affect the
facility e=lements for sample

system #1. g&g;gﬁT for maintenance personnel, parts, ]
STARTED supplies, special test equip-
ment, etc., .- 1 be used as

soon as any hardware is installed.
Tiils step shculd hLe monitored
closely to determine if adjust-
ments should be made to the
facility plars prior to complete
system installation and future

system use, ‘

NS

SN NS N N N
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PERSONNEL

REQUIREMENTS

HARDWARE

SAMPLE SYSTEM # 1

A small amount of supply,
spare parts, and maintenance
support will be needed as
soon as the CRT display is
installed. The initial
support activity should be
monitored to assure that

support element planning has (:::j

beer complete and accurate.

CREATION

This step will not affect the
support elements for sample
system #1. DATA BASE

(-
(.

BASELINE
IMPLEMENTATION

SUPPORT

INITIAL
HARDWARE

INSTALLATION

\,_/ N N NS
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TRACE E-5-1

MANAGEMENT

SAMPLE SYSTEM # 2

A significant supply, spare
parts, and maintenance activity
must start at this point. This
activity should be monitored and
evaluated closely in order to
validate or adjust future hard-
ware support ne=ds.

Supplies for the personnel and
housekeeping services while
this activity is going on will
be needed. Special equipments
may be needed for this step
also. Some of these may or may
not remain with th2 operational
system after this activity is
finished.




TRACE E-5-2

BASEL INE
IMPLEMENTATION

REQUIREMENTS MANAGEMENT

HARDWARE FACILITY

SUPPORT

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This step will not affect the
support elements for sample
system #1.

Supplies for the personnel and
housekesping services while
SYSTEM this activity is going on will
SOFTWARE be needed. Special equipments
MODIFICATIONS / may or may not be needed for
this step. They may not remain
with the operational system
after this activity is finished.

NS

This step will affect the
supply needs for the program-
mers developing the applica-
tion programs for a short
period. Some housekeeping
requirements may also develop
as a result of this step but
they will be minor.

Supplies for the personnel and
housekeeping services while
this activity is going on will
APPLICATION be needed. Special equipments
PROGRAMMING may be needed for this step
also. They may or may not
remain with the operational
system after this activity is
finished.

TV VTN
I

NE

This step will affect the
supply ne=ds to a minor
degree depending on the
length of time allocated for
the test.

Supplies for the personnel and
housekeeping services while this
activity is going on will be
needed. Special equipments

may be needed for this step also.
They may or may not remain with
the operational system atter
this activity is finished.

TEST
PROCEDURES

7N N
N NS
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MPLEMENTAT

PERSONNEL

REQUIREMENTS

HARDWARE

SUPPORT

SAMPLE SYSTEM # 1

Minor supply needs will be
affected by this step. Some
contractor support may be
required at this time even on
a small system like this.

TRAINING
PLAN

7NN

Minor supply needs will be
affected by this step. Same
contractor support may be
required even on a small REQUIREMEN
system like this. SCENARIO
FINALIZE

This step is the summation of
activity related to initial

YA

. SYSTEM
supply accumulation, spare SUPPORT
part storage, maintenance STARTED
agreemeats, and housekeeping
that must be performed in order
to use the new system elements
when and as planned in Base-
line Exercising and later un-
der full operational use.

A2-113
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TRACE E-5-3

MANAGEMENT

SAMPLE SYSTEM # 2

Supplies for the personnel and
housekeeping services while
this activity is going on will
be needed. Special equipments
may be nea=ded for this step
also. They may or may not
remain with the operational
system after this activity is
finished.

Supplies fcr the personnel and
housekeeping services while

this activity is going on will

be needed. Special equipments
may be needed for this step also.
They may or may not remain with
the operational system after this
activity is finished.

This step is the summaticr of
activity related to initial
supply accumulation, spare part
storage, maintenance agreements,
and housekeeping that must be
performed in order to use the
new system elements when and as
planned in Baseline Exercising
and later under full operational
use.
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TRACE F-1-1

BASELINE
SYSTEM
EXERCISES

SOF1 WARE FACILITY
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REQUIREMENTS MANAGEMENT

SUPPORT

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

The hardware elements for this
system will have to be exer-
cised first, in functional
groups by using the proper
portion of an overall scenario.
The scenario should be able to
be fragmented into logical work-
ing sections to later be put
together. Each hardware item
must be exercised through its
operational ranges urder vari-
ous input/output conditions as
applicable.

This is the guide for all the
test activity and is the over-
all procedure which can be
coordinated with management
and other interested grnups

to demonstrate the operational
utility of the features of the
CRT display as used in this
system.

SCENARIO
EXERCISING

(
)

/e, N\
NS

This step will test and demon-
strate the display's key-
board for functional utility
and will help confirm the
displayed image is satisfac-
tory during the intended
operation.

This effort is one of the key
exercises to perform because a
significant portion of the
hardware installed is usually
in the system to support this
function. All such he+-dware
should be exercised over a
period of time using the pro-
per given data in the scenario.

DATA BASE
UPDATING

7N NN
N NS
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BASELINE
SYSTEM
EXERCISES

MANAGEMENT
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; REQUIREMENTS

SUPPORT

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This step is the same as the
previous one for sample
system #1.

This efcort is one of the key
exerci ses to perform becauce
a significant portion of the
hardware is in the system to
support this function. All
such hardware should be exer-
cised over a period of time
using the proper given data
in the scenario.

PRODUCT
TRIALS

VRN
N

The time and activity data ob-
served and recorded should be
analyzed for hardware rela-
tionships. Undesirable data
rates or operator experi-
ences should be reviewed to
determine if the display
console design should be
changed to improve these
undesirable factors.

The time and activity data
observed and re-orded should

be analyzed for hardware rela-
tionships. Urndesirable data
rates or operator experiences
should be reviewed to determine
if the display console design
should be changed to improve

TEST DATA
ANALYSIS

7N\
NN S

results of this analysis must

/// these undesirable factors. The
be coordinated with manage-
ment and is the user's infor-
mation by which he can objec-
tively support full system
implementation or needed modi-
fications to previously estab-

//// j::) lished specifications.
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BASELINE
SYSTEM
EXERCISES

REQUIREMENTS MANAGEMENT

\r__________J

SUPPORT

PERSONNEL

/HARDWARE
\

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

All test information during All test information during
Baseline System Exercises Baseline System Exercises
should be documented for TEST should be documented for later
later evaluation. Planning DOCUMENTAT ION evaluation. Planning should
should have been done in the have been done in the Test Plan
Test Plan step of Baseline //// step of Baseline Implementation
Implementation which estab- which established the documen-

lished the documentation pro- tation procedures to be followed
cedures to be followed here. here.

The hardware performance and < The hardware performance and
physical features shculd be physical features should be
considered as the data flow is
DATA FLOW used, and checked by analyzing
CHECK the test data collected when
using the scenario for this
£

task on this system.

considered as the data flow
1s usad, and checked by ana-
lyzing the test data collecte
wnen using the scenario for
this tasx on this system

The many products must be re-
viewed for priority at this
ggigET$eTS time, because, perhaps new ones
REVIEW are being generated for the first
- time in this Baseline System

view from the Baseline Sys-
tem Lxercises 1s an evalu-
ation of the acceptability

of the rroduct that 1s gener-
ated by this system.  Again, Exercise. The hardware elements
the hardware elements must be must be carefully checked as to
checked against this product—;//// their part in contributing to

This final, and critical, u-<

AN

which ts an ~dited and ap- or degrading the products. This

troved et of records in a ! data can guide the modification
ir:1zal file for sample to be performed during final
oatem Bl implementation.
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BASELINE
SYSTEM
FXERCISES

SUPPORT

REQUIREMENTS MANAGEMENT

.

SOFTWARE HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM ¢ 2

This step will be extremely
important in this system. By
forcing all system operations
to be exercised by "user-
operators," the unit manning
estimates can be changed if
necessary in sufficient time
to have an operational staff
available by the time of Oper-
ational Acceptance. This will
also check skill levels needed
at each man-machine interface
point, and at which points
there is need for multiple
operators or a frequent change
of operators.

The use of this relatively
small scenario will help
validate the personnel esti-
mates about experience re-
quired, numbers needed, and
th2 opcrator working condit-
tion from a human factors
standpoint. This step can
also be a main operator
training vehicle for sample
system #1.

SCENARIO
EXERCISING

NS

This exercise should be a part
of the scenario for sample
system #1. It will affect
the personnel =zlements in
much the same way that the
previous step validated
earlier personnel analyses.

This step will be extremely
important in this system. By
forcing all system operations

to be exercised by "user-
operators," the unit manning
estimates can be changed 1if
necessary in sufficient time

to have an operational staff
available by the time of Oper-
ational Acceptance. This will
also check skill levels neceded
at each man-machine interface
point, and at which points there
is need for multiple operators
or a frequent change of operators.

DATA BASE
UPDATING

NSNS NN
N NN NS
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TRACE F-2-2

BASELINE
SYSTEM
EXERCISES

FACILITY SUPPORT

REQUIREMENTS MANAGEMENT

SOFTWARE HARDWARE

PERSONNEL

SAMPLE SYSTEM # 2

SAMPLE SYSTEM # 1

This exercise shculd be a part
of the scenario for sample
system #1. It will affect
the personnel elements
similarily to the way the
previcus step validated earlier\
parsonnel analiyses.

This step will be extremely
importanc in this system. By
forcing all system operations to
be exercised by "user-operators,"
the unit manning estimates can
be changed if necessary in
snfficient time to have an
orerational staff available by
the time of Operational Accep-
tance. This will also check
skill levels needed at each
man-machine interface point,

and at which points there is
need for multiple operators

or a frequent change of oper-
ators.

PRODUCT
TRIALS

7N
NS

The test data from these
exercises should be analyzed
from a human factors stand-
roint for the operator
position at the console and
for future scheduling of one
or more people to be produc-
tion operators.

This step will be the activity
needed in order to decide
changes to the personnel plans
TEST DATA | and estimates developed during
AYALYSIS System Concept Design. This
needs to be coordinated thor-
oughly with the user at the
earliest convenience on a large
system such as this.

NS NS N\
N NN NS
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TRACE F-2-3

BASELINE
SYSTEM SUPPORT

EXERCISES /A .
REQUIREMENTS \\ MANAGEMENT

——

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This documentation is vital
future training data and if for reference and direct use
this Baseline System Exercise TEST in preparation of future

is close to the final task DOCUMENTATION | training materials for operator
of Operational Acceptance, personnel. This may be batter
then it can e used as part classified as a support eleuent;
of the acceptance material however, it is closely associated
for sample system #1. with the personnel plans alsc.
The test documentation is
needed Ly the system analyst

to justify changes or current
approaches when they are vali-
dated.

This step will help provide

N5 N\

/

The data flow performed at the
CRT display should be closely
reviewed and compared to that
specified early in order to
assure that all personnel
experience requirements have
becen exercised. This is nece-
ssary to avoid overlooking a
key operation that may be
needed in an untested situ-
ation which would illustrate
a heretofore overlooked per-
sonnel deficiency as the
system is initially instalied.

This step will be important

to personnel, because any
changes will undoubtedly affect
the number of manual pcsitions
and the skill requirements.

The length of time each operator
stays at the various operator-
positions or can handle more
than one wnrk task should be
evaluated for optimum data

flow by a rinimum number of
personnel.

DATA FLOW
FHFCK

O\
NN INE S

7N N
N NS
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FACILITY

N

REQUIREMENTS

SAMPLE SYSTEM # 1

This ster is not applicable
for sample system #1.

SOF TWARE

TRACE F-2-4 }

BASELINE
SYSTEM
EXERCISES

SUPPORT

MANAGEMENT

HARDWARE

PERSONNEL

SAMPLE SYSTEM # 2

All of the requirements for
REQUIREMENTS system operation should be

VN

PRIORITY rev%ewed against what occurred
REVIEW during actual Baseline System
Exercises to assure that proper
priorities are established

for various manpower skills.
This should be passed con to
system user-commands as soon
as possible to aid their

"plans and programs" activity.

I




WO ey rottoms e

B i o ]

BASELINE
SYSTEM
EXERCISES

SUPPORT

AREQUIREMENTS

SAMPLE SYSTEM # 1

\

This step should primarily
test the application programs
ard validity of the data
files' organization in sample
system #1.

SCENARIO
EXERCISING

NS

N\

This step should primarily test
the application programs and
validity of the data files'
organization in sample sys-

tem #1. DATA BASE

UPDATING

N
A N N

This step should primarily test
the application programs and
validity of thy data files'
organization in sample
system #1.

\

PRODUCT |
TRIALS

N N

NS
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PERSONNEL

TRACE F-3-1

HARDWARE

——

MANAG® “NT

SAMPLE SYSTEM # 2

This step will exercise all
portions of the software but
should especially be concerned
with the application programs
and the file management system
programs. All data conversion
routines and utility programs
must also be exercised under
control of the executive from
all on-line stations or batch
operating stations identified
in the System Concept Design.

This will be a sub-set of the
scenario and will check those
same sofcware elements as men-
tioned in the previous step,
but primarily fcr the data
base update functions.

This witl be a sub-set of the
scenario and wiil check thcse
same software elements as
mentioned in that step, but
primarily for the resecarch,
analysis, and product venera-
tion functions.




TRACE F-3-2

BASELINE
SYSTEM
EXERCISES

hi
-

SUPPCRT HARDWARE

SR AL S VIR

y—

REQUIREMENTS MANAGEMENT

ke s s

FACILITY

i

PERSONNEL

SOFTWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This step should result in
any recommendations for
changing the application
programs for sample system #i
In a system like this, there
is room for a t.ozdeoff between
implementing software chcnges,
hardware charyes, or for
procedural changes on the
part of the operator.

All the separate software pro-
grams will have tc be reviewed
for their utility versus cost
to have anl use tham in support
of mission analysis. Even
though some programs are very
efficient in their own right,
they may not contribute to the
overall mission accomplishment.

TEST DATA
ANALYSIS

()
)

7N
NS

This step is required fc-
helping develop software

This step is cxtremely impor-
tant for ascsisting in the future ,
reference documentation as campletion of user-oriented ;
well as test data analysis TEST software reference documentation
information. DOCUMENTATION/ for all parts of the system.

s o o e

This check helps validate the
application programs for
sample system #1.

This step will affect the
applicaticon programs and file
management programs primarily.
Any changes in data flow will
cause a corresponding change
in application programs where
multiple, on~line operat.ions
are being performed. This
should be carefully analyzed
at this time sc that re-program-
ming can begin at once if
needed.

DATA FLOW
CHECK

NS

| e faS A i it Kb b it ek e b i3
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TRACE F-3-3

BASELINE
SYSTEM
EXERCISES

SUPPORT HARDWARE.

REQUIREMENTS

\ MANAGEMENT

e s e R g

PERSONNEL

FACILITY

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This will help decide how a Since many requirements exist
change in data flow should REQUIREMENTS for sample system #2, a pri-
be implemented, i.e., by PRIORITY ority listing at this point
sottware or hardware in the REVIEW ic¢ important, because some
case of interrupt command tradeoffs are inevitable in
actions. a large information data pro-
cessing system. Thorough user,
management, and technical coor-
dination is needed prior to
software elements being imple-
mented in final form.

>

Rt DEEES g P

TN N N TN
NN N NS
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TRALE F-4-1

BASEL INE

UL T S

HARDWARE SYSTEM PERSON'EL
EXERCISES :
REQUIREMENTS MANAGEMENT ;
SUPPORT
SAMPLE SYS.EM # 1 ‘ SAMPLE SYSTEM # 2

This step will not affect the
facility elements significant-
ly for sample system #1.

This step is impcrtant in

order to check the internal
layout of the facility and to
help develop standard operating
procedures to be followed.
These will be used wher the
facility is ready for produc-
tion cperations.

SCENARIO
EXERCISING

3

oo 2\
—

This step is important to check

the internal layout of the

facility and to help develop

standard operating prccedures ;
to be followed. These will be i
used when the facility is ready :
for production operations.

This step will not affect the
facility elements for sample
system #1.

DATA BASE
UPCATING

This step will not affect the
facility elements for sample
system #1.

This step is important to check ;
the internal layout of the ]
facility and to help develop
standard operating procedures
to be followed., These will be
used when the facility is ready
for production operations.

PRODUCT
TRIALS

7N NN N
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TRACE F-4-2

HARDWARE

REQUIREMENTS

SUPPORT

SAMPLE SYSTEM # 1

ST ———

yr————

This step will not aifect the
facility elements for sample
system #1.

This step will not affect the
facility elements for sample
system #1.

I
A

§
\
:

7 N\g

BASELINE

SYSTEM

EXERCISES

FACILITY )

EST DATA

NALYSIS

TEST

DOCUMENTATION

A2-125

N NE N N N

{—

MANAGEMENT

SAMPLE SYSTEM # 2

An analysis of the test data
should be performed against
all aspects of the facility
at this point. Elements such
as security safeguards, opti-
mun partition layout, safety
accommodations, and expansion
capability should be reviewed
now that the full syscem activ-
ity has been exercised and
results have been coordinated
with management. As outside
groups are brought in to ob-
serve the system, a trend to
change or expand the system
frequently begins.

This will not affect the facil-
ity elements to a jceat extent
except to record recommended
modifications to engineering
support personnel.




REQUIREMENTS

BASELINE
HARDWARE SYSTEM
: EXERCISES

SUPPORT

SAMPLE SYSTEM # 1

This step will not affect the
facility elements for sample
system #1.

DATA FLOW
CHECK

7N NN

By performing Baseline System
Exercises there may be require-
ments developed that would
affect the facility shielding/ REQUIREMENTS
storage space limitation, PRIORITY
etc., so this step should be REVIEW
accomplished as far as any
last minute facility impact
is concerned.

7 2N
D U A N

77N
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TRACE F-4-3

< MANAGEMENT

SAMPLE SYSTEM # 2

An analysis of the test data
shoi1ld be performed against
all uspects of the facility
at this point. Elements such
as security safeguards, opti-
mum partition layout, safety
accommodations, and expansion
capability should be reviewed
now that the full system
activity has been exercised and
results have been coordinated
with management. As outside
groups are brought in to ob-
serve the system, a trend to
change or expand the system
frequently begins.

-

This step will help determine
a schedule and the method to
accomplish any facility modifi-
cations based on the current
system requirements. This is
necessary, because this step
may occur many years after the
initial facility design plan
was prepared and constru.tion
steps were completed. Require-
ments do change siynificantly
over time for most information
processing systems.
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e v—_

NG R s 7




T .

Lo o2 S —

TRACE F-5-1

BASEL INE
SYSTEM
EXERCISES

REQUIREMENTS

HARDWARE

SAMPLE SYSTEM # 1

This step will validate any
need for continual support
for sample system #l. It
should be a minor amount in
this case.

SCENARIO
EXERCISING

NS

VARV RV VRN
N NN NS
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SOFTWARE

—
MANAGEMENT

SAMPLE SYSTEM # 2

This step is very important

to the support elements of
such a large, complex system.
The scenario will force the
use of the kinds of supplies
needed, point out spare parts
needed, cause maintenance to
be performed, and most impor-
tantly, identify software and
other on-site or off-site
service support needed for the
system. This is one of the
first opportunities for support
organizations to observe and
obtain an appreciation for

the need of their services to
the primary system-user
organization.




TRACE F-5-2

<:?MANAGEMENT |
— .
A ]

SAMPLE SYSTEM # 2

/’\
BASFLINE
SYSTEM

EXERCISES

s, e e G VO

PERSONNEL

HARDWARE

This step by itself will not
affect support elements for
sample system #1.

E \\
R REQUIREMENTS)

SAMPLE SYSTEM # 1

SUPPiiI//
This step is very important to

the support elements of such a
DATA BASE. large, complex system. The
UPDATING scenario will force the use of
the kinds of supplies needed,
point out spare parts needed,
cause maintenance to be per-
formed, anc most importantly,
identify software and other
on-site or off-site service
support needed for the system.
This is one of th: first oppor-
tunities for support organiza-
tions to observe and obtain an
appr -~iation for the need of
their services to the primary
system-user organization.

\\\\\___’,////
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BASELINE
SYSTEM
EXERCISES

PERSONNEL

REQUIREMENTS

HARDWARE

S

UPPORT

SAMPLE SYSTEM # 1

This step by itself will not
affect support elements for
sample system #1.

PRODUCT
TRIALS

Maintenance, supplies, and
spare parts support can be
validated to some extent
by this step. Future soft-
ware support will be indi-
cated also.

TEST DATA
ANALYSIS

VAV VI VN
NN NN NS

A2-129

TRACE F-5-3

SOFTWARE

MANAGEMENT

- ————n ol

SAMPLE SYSTEM # 2

This step is very important

to the support elements of such
a large, complex system. The
scenario will force the use

of the kinds of supplies needed,
point out spare parts needed,
cause maintenance to be per-
formed, and most importantly,
identify software and other
on~site or off-site service
support needed for the sysvem.
This is one of the first oppor-
tunities for support organiza-
tions to observe and obtain

an appreciation for the need

of their services to the pri-
mary system-user organization.

Maintenance, supplies, and spare
parts support can be velidated
to some extent by this step.
Future softwure support will

be indicated also.




TRACE F-5-4

BASELINE
SYSTEM
EXERCISES

 SOFTWARE

MANAGEMENT

HARDWARE FACILITY

SUPPORT

SAMPLE._ SYSTEM # 1 SAMPLE SYSTEM # 2

This documentation should This documentation should
serve as Juidance data for

support acquisition during the

serve as guidance data for
support elements acquisition

& O\

during the next task of Final TEST next task of Final Implementation.
Implementation. DOCUMENTATION
This step will not affect the This step could affect the
support elements of sample support “ecisions to be imple-
system #1. mented if any significant data
DATA FLOW flows are adjusted which change
CHECK supoly, equipment spares, or

miintenance needs. Also,
reference documentation sugport
work must be coordinated if data
flows are changed.

NN INE S

This s*tep will nct affect the
suprort elements of sample
system #1.

This step will help schedule
and place priorities on cer-
tain support activities prior
REQUIREMENTS to the implementation task in
PRIORITY case funding or ¢:her limita-

REVIEW tions are forced on the system i
develcpment nr operational B
production efforts in the
future.
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FINAL
IMPLEMENTATION

~

REQUIREMENTS

PERSONNEL

HARDWARE

SAMPLE SYSTEM # 1

This step would probably be
accomplished during Baseline
Implementation for a small
system. This step will not
ve applicable for sample
system #1.

ALL KEY
HARDWARE
INSTALLE

_

N

This step would probably be
accomplished during Basgelins
Implementation for a small
system. This step will not
applicable for sample system
1.

NS

APPLICATI
PROGRAMS
CHECKOUT

[=}

N NN

N

SN NN

(
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TRACE G-1-1

FACILITY
—_—

MANAGEMENT

SUPPORT

SAMPLE SYSTEM # 2

During this period, the proper
numpers of equipments and indi-
vidual hardware components that
allow Tactical Mission Analysis
to be accomplished should be
installed. Some of the more
advanced components may not ye*
be availakle, but all primary
items; to allow every function
to be accamplished should be
on-site, and hardware produc-
tion activity should begin at
contractor faci.ities at this
time on most multiple-copy i‘ems.

Any on-line, input/outpu®t
hardware element changes must

be coordinated wit: the appli-
cation software effort and vice
versa. This step will be a
significant activity at this
time in such a large i-formation
processing svsium,




REQUIREMENTS

SAMPLE SYSTEM # 1

This step would probably be
accomplished during Baseline
Implementation for a small
syscem. This step will not
be applicable for sample
system #1.

This step i3 usually not com-
plete encugh prior to some
exercising of the system.

In thic sample system, the
hardvare-orisnted user-docu-
mentation should be finished
at this point if it is not
already complete.

D0

NS N

VAR

TN

D

COMPLETION

C

HARDWARE

ATA BASE

N

USER
UMENTATION

N N INE NS
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TRACE G-1-2

MANAGEMENT

SUPPORT

SAMPLE SYSTEM # 2

The data base building effort:
will most likely still be

going on and the newly installed
hardware will be used on an
increasing scale to perform
this function as soon as possi-
ble. Careful mcnitoring of
this activity should be main-
tained to assure that produc-
tion items are properly speci-
fied, because some changes may
develop as more experience is
gained in this area of data
input under varied conditions.

User reference documentation
for hardware operation, mainte-
nance, procurement support, etc.
should be completed during this
period. This step should not
be slighted at this time. The
lack of proper user reference
documentation can adversely
affect all future tasks.

A mSen e i e




TRACE G-1-3

MANAGEMENT

REQUIREMENTS>

SAMPLE SYSTEM # 1

SUPPGRT

HARDWARE

SAMPLE SYSTEM # 2

Any expansion plan. shculd be Any system expansion plans
identified by now if they are SYSTEM should be integrated into
to be implemented between EXPANSION hardware production changes
Baseline Exercises and Oper- ACTIONS at this time if possible.
ational Acceptance Tasks. In Often, these erpansion actions
this sample system, more con- must tal- the place of replace-
soles might be added, but the < ment or aulitional hardware
computer hardware and soft- termirals ir a systea such as
ware support would have to this. Then, the computer compo-
u be re-examined. nents supporting the terminals
3 must be cavefully analyzed for
! capability. Other functional
hardware that is off-~line can
come in anytime.
i This step is not applicable This step is necessary if the
g as far as hardware elements total inventory of hardware
‘ are concerned for sample FACILITIES is to be efficiently used as
system #1. COMPLETED soon as possible. Much equip-

ment is wasted due to improper
facility preparations to house
the items so that the specified
data flow can be implemented.

VA VRN
N2 NN\
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TRACE G-1-4 :

FINAL
IMPLEMENTATION

MANAGEMENT

SUPPORT

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

Any training required should
“occur during this period,
and if the contractor per-
formed this at nis facility,
it could involve a second
display console on a rental
or loan basis. The actual
hardware elements of this
system would not be changed
because of this step.

Hardware training for operator
and maintenance personnel is
important. The numbers of
people reeded should be trained
in time so that maximum utility
can be gained from the on-site
system as soon as possible.

PERSONNE!
TRAINED

VRN

Final plans for hardware sup-
port should be arranged at
this time. However, unless
it is discovered that a key
spare part or supply item

is unavailable or out of
productior, the hardware
elements, which is the dis-
play conscle in this sample
system, would not be affected

This is a significant step

for a large system remote from
the manufa~turers® plants.

The types of support tc use for
supply, maintenance, spare
parts, documentation, software,
e*c., must b2 acguired at this
time for production operations
to begin with smooth transition.
Tt is be.ter to be oveér-commit-
ted in this area at the begin-
ning than lacking in hardware
cupport elenents.

SYSTEM
SUPPORT
ON-SITE

N

N/

~ NN

NS
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: TRACE 6-2-1

FINAL
IMPLEMENTATION

SUPPORT

REQUIREMENTS

)

MANAGEMENT

SOFTWARE

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This step will not be applic-
able for sample system #1,
because the effort that would
be done here was completed
during Baseline Implementation

This affects personnel staffing
and all support personnel
directly. As soon as all the
system hardware is installed
and uses are made of it, the
operational staff begins
improving their coordinated
activity and discovering new
methods of working as an
effective team. Training needs
and support element needs are
all decreased by the increase
in competence of the operating
staff.

ALL KEY
HARDWARE
INSTALLED

7\
NS

77 N\
NN S

: 2ven though the hardware is

‘ all installed, there frequent-
: ly is more of this activity
accomplish. If so, this will
require some training and
personnel coordination at a
minimim.

Even though the hardware is all
installed, there frequently is
APPLICATION more of this activity to accom-—
PROGRAMS plish. If so, this will require
CHECKOUT some training and personnel
coordination at a minimum.

TN

This may cause a decrease in
manning requirements from
earlier tasks if this effort
is f.nished during Final
Implementation.

This may cause a decrease in
manning requirements from
earlier tasks if this effort is
finished during Final Implemen-
tation.

DATA BASE
COMPLETION

N

7N N\
N
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FINAL
IMPLEMENTATION

FACILITY

REQUIREMENTS

SOFTWARE

SAMPLE SYSTEM # 1

This will aid the personnel
reference reseazch efforts
connected with operation,

training, and maintenance, DOCUg§§$ATION

but this step is often consid-
ered as a support element.

g O\
NE S

This would affect staffing
levels for this system if

the man-machine stations were
increased in number. If
more and different functions
were added to the system, it
would also affect all elements
of personnel.

SYSTEM
EXPANSION
ACTIONS

RN
NS

This step would not affect
personnel elements for sample
system #1.

FACILITIES
COMPLETED

This would affect the person-
nel activities directly and
might reduce the number of
people assigned to work on
the system. This culminates
the training aspects of per-
sonnel elements for a system,

N

PERSONNEL
TRAINED

N

TN NN
NS
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HARDWARE

TRACE G-2-2

S

MANAGEMENT

SUPPORT

SAMPLE SYSTEM # 2

This will aid the personnel
reference research efforts
connected with operation,
training, and maintenance,
but this step is often con-
sidered as a support element.

This would affect staffing
levels for this system if the
man-machine stations were
increased in number. If more
and different functions were
added to the system, it would
also affect all elements of
personnel.

The number of personnel
assigned to the system's oper-
ation may change as the facil-
ity is completed. Personnel
turnover may also decrease.

This would affect the person-
nel activities directly and
might reduce the number of
people assigned to work on
the system. This culminates
the training aspects of per-
sonnel elements for a system.




TRACE G-2-3

FINAL
IMPLEMENTATION

SUPPORT

REQUIREMENTS>

-

{ MANAGEMENT

SAMPLE SYSTEM # 2

HARDWARE

PERSONNEL

SAMPLE SYSTEM # 1

This would have minor effects This could change the mix of
on personnel elements for government versus contractor
sample system #1. SYSTEM personnel or could affect the

SUPPORT movement of some of the sup-

ON-SITE port personnel from contractor

or remote government develop-
ment facilities to the opera-
tional site.
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)
)
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FINAL
IMPLEMENTATION

SUPPORT HARDWARE

= e

REQUIREMENTS MANAGEMENT

SOFTWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This step is not applicakble
for sample svstem #1 since
all the equi..aent was in-
stalled during Baseline Imple
mentation.

The application software can
only be checked out after all
representative on-line equip-
ments are installed unless the
EDP system is duplicated eise-
where. The file management
system can only be validated
in this same mannner.

ALL KEY
HARDWARE
INSTALLED

S

/TN
N

This step may be a continuing This step may bhe a continuing

one and directly affects the APPLICATION one and directly affects the

resultant software capability. PROGRAMS resultant software capability.
CHECKOUT

This step helps check out the
application software coamplete-
ly and confidently.

This step helps check out the
application software completely
and confidently. It is also
necessary for checking the file
management system programs.

DATA BASE
COMPLETION

/e N\
NS

This step aids in any scftware
modifications or additions modifications or additions to
to the application program USER the application program library.
library. It is very impor- DOCUMENTATION Jt i] very important to have a
tant to have a complete and complete and accurate product
accurate product from this from this step for all software.
step for all software.

This step aids in any software

NE S

77 N8 \
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REQUIREMENTS>

SAMPLE SYSTEM # 1

This may affect the applicati
programs needed.
support component in this
sample system should have its
system software re-evaluated
if this step is taken.

The computer

7 N
NS

This step will not affect
software eiements for sample
system #1.

COMPLETED

VN
N NS

This step will be better per-
formed if the application pro
grams are canpleted; however,
the software elements will
not be affected by this un-
less the peisonnel who are
trained are to be working on
new application programs or
changes to 2ld ones.

77N
NS
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N

TRACE G-3-2

HARDWARE

MANAGEMENT

SAMPLE SYSTEM # 2

This may affect the application
nrograms needed. The computer
support component in this
sample system shculd have its
system software re-evaluated
if this step is taken. Other
off-line equipments may be
added or modified also. If
so, the data flows should be
re-examined to assure that the
on-line and batch data pro-
cessing support needs are the
same. If not, new soitware
may be needed.

This step will not affect
software elements for sample
system #1.

This step will be better per-
formed if the application pro-
grams are canpleted; however,
the software elements will not
be affected by this unless the
personnel who are trained are
to be working on new appli-
cation programs or changes to
old ones. Sometimes, improve-
ments in system software can
be planned as personnel become
more available to implement them.




TRACE G-3-3
HARDWARE
< MANAGEMENT

SAMPLE SYSTEM # 2

FINAL
\JMPLEMENTATION

SUPPORT

REQUIREMENTS

SAMPLE SYSTEM # 1

D

_

Supplies and working space
may be provided for support
programmers if required at
this pecint or at sama future
time.

Supplies and working space
may be provided for support
programmers if required at
this point or at some future
time.

SYSTEM
SUPPORT
ON-SITE

N\

,,/\/\/\/\/’\
N I N




FINAL
IMPLEMENTATION

HARDWARE

REQUIREMENTS

FACILITY

SAMPLE SYSTEM # 1

This step will not be appli-
cable for sample system #1.

ALL KEY
HARDWARE
INSTALLED

7\
NS

This step will not be appli-
cable for sample system #1.

APPLICATION
PROGRAMS
CHECKOUT

NN S

This step will not be appli-
cable for sample systen. #1.

DATA BASE
COMPLETION

NG

VAV VRN
N
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TRACE G-4-1

MANAGEMENT

SAMPLE SYSTEM # 2

Final facility finishing work
or decoration may ke completed.
Also the cable ducting, safety
exits, and telephone lines can
be finalized if not previously
done. Sometimes specizl, large
equipment requires extra-large
openings that are sealed aiter
the hardware has been installed.

This step will not affect the
facility elements [or sample
system #2, unless completion
of this effort signals the
fabrication of the housing for
the system. TlLis might be the
case for shelterized, tactical
systems that are developed in
fixed facilities--then fielded.

This step will not affect the
facility elements for sample
system #2 unless completion of
this effort sigrals the fabri-
cation of the huousing for ‘he
system. This might be the Case
for shelterized, tactical sys-
tems that are developed in fixed
facilities--then fielded.




TRACE G-4-2

< MANAGEMENT

SAMPLE SYSTEM # 2

FINAL
IMPLEMENTATION

HARDWARE

REQUIREMENTS

| supPoRT
\\\~_,z’

SAMPLE SYSTEM # 1

This step will not be applic-
able for sample system #1.

This step has litrle affect on
facility elements unless the
facility is a special-purpcse

DOCI.MuglE{!;AT[ON shelter or complex of shelters

requiring some action on the
part of the users. Then, facil-
ity-related documentation about
set-up, maintenance, adjust-
ments, etc., may bhe appropriate.

77 N\ \
NE S

If expangion is planned, the
facility space, layout, or
other characteristics may
well have to change.

If expansion is planned, the
facility space, layout, or
other charicteristics may
SYSTEM well have to change.
EXPANSION

ACTIONS

77 N\
N NS

This generally culminates

the facility element work in
any system analysis, devel-
opment, and/or implementation FACILITIES

effort. COMPLETED

This generally culminates the
facility element work in any
system analysis, deveiopment,
and/or implement:z%ion affort.

77N
N NS

rd
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REQUIREMENTS

SAMPLE SYSTEM # 1

This step does not affect
the facility elements for
sample system #1.

Space adjustments may have to
be made as full support is
appreciated or other exter-
nal actione dictate require-
ments on the system's facil-
ity area.

(
(
(
(
(

PERSONNE
TRAINED

SYSTEM
SUPPQRT
ON-SITE

FINAL
HARDWARE IMPLEMENTATION

A2-143
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TRACE G-4-3

MANAGEMENT

SAMPLE SYSTEM # 2

This should not normally affect
the facility elements unless
fieldable, deployzble shelter
units are employed or the
system is in a vehicle of some

type.

Space adjustments may have to
be made as the full support
needs are appreciated or other
external actiong dictate re-
quirements on the system's
facility areas.




L

REQUIREMENTS

HARGWARE

SAMPLE SYSTEM # 1

All support elements are
needed soon after this point
to assure desired operatiocnal
utilization of the system.

The programming services,
related supply, and upace
requirements which may be
support elements in this
case cal be reducad at com-
pletion of this step.

The programming services,
related supply, and space
requirements which may be
support elements in L. .3
case can be reduced at
completion of this step.

IMPL

I

C

YNV N

C

VN

ALL KEY
HARDWARE

DATA BASE

FINAL
EMENTATION

SUPPORT

NSTALLED

N N\E

APPLICATION
PROGRAMS

HECKOUT

N S

OMPLETION

N NG
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TRACE G-5-1

SOFTWARE

MANAGEMENT

N —

FACILITY

SAMPLE SYSTEM # 2

All support elements are needed
soon after this point to assure
desired operational utilization
of the system. The larger the
system and more varied the
equipment, the more sigrifi-
cant and time consuming is the
support effort.

The programming services, re-
lated supply, and space require-
ments which may be support ele-
ments in this case can be re-
duced at completion of this
step.

The programming services, re-
lated supply, and space re-
quirements which may be support
elements in this case can be
reduced at completion of this
step.
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TRACE G-5-2

: FINAL
IMPLEMENTATION

HARDWARE

REQUIREMENTS>

CAMPLE SYSTEM # 1

SUPPORT

Contractor support on-site

can often be reduced as

complete, accurate documen- USER
tation is made available DOCUMENTATION
and used. ,

)

These actions will affect all
future support elements;
therefore, the support needed

N N N

for envisioned hardware, SYSTEM
software, personnel, and EXPANSIV..
facility expansion should be ACTIONS
re~analyzed.

This step will cause minor

effect to support elements

unless more space than pre-

viously available is needed FACILITIES
for some projected type of COMPLETED

activity.

)
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N e N

SOFTWARE

MANAGEMENT

SAMPLE SYSTEM # 2

Contractor support on-site can
often be reduced as complete,
accurate documentation is made
available and used. Close
coordination is needed with
trzining and procurement
support agencies after this
step is finished. It will also
help them better handle their
jobs .

These actions will affect all
future support elements; there-
fore, the support needed for
envisioned hardware, software,
personnel, and facility expan-
sion should be re-analyzed.

will ca'ise minor
support elements un-
space than previously
is needed for some
type of activity.

This step
effect to
less more
availakle
projected




TRACE G-5-3 1

<::EANAGEMENT

Some maintenance support may
be reduced as the personnel to
operate the system become fully
trained and make fewer mistakes
that cause damage to hardware.
Fewer software support people
are required also as the users
beccme proficient in the man-
machine procedures and with
the system's logic.

FINAL
IMPLEMENTATION

PERSONNEL

REQUIREMENTS )
HARDWARE

Same maintenance support may
be reduced as the personnel
to operate the system become
fully trained and make fewer
mistakes that cause damage
to hardware. Fewer software
support people are required
also as the users become pro-
ficient in the man-machine
procedures and with the
system's logic.

SUPPORT

N

U

PERSONNEL
TRAINED

77N\
N

This generally culminates the

definition of the support ele-
ments for any system analysis,
development, and/or implemen-

tation effort.

This generally culminates the
definition of the support
elements for any system
analysis, development, and/or
implementation effort.

SYSTEM
SUPPORT
ON-SITE

7N NS N N
A N U N
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REQUIREMENTS

SAMPLE SYSTEM # 1

This step assures that the on
line console station hardware
will facilitate producing all
products desired. This was
probably accomplished satis-
factorily in the Baseline
Exercises for sample system #1

A check of the exact data flows
at the console station should
be made to verify that there

are no display terminal fea-

tures that are lacking.

N N N N N

ACCEPTANC

HARDWARE

s

COMPLETE
PRODUCT
GENERATIO

PROCEDURE
SET

A2-147

OPERATIONAL

DATA FLOW

E

N

NS

S

NN NN

TRACE H-1-1

<MANAGEMENT

SAMPLE SYSTEM # 2

SUPPORT

All the varied formatted pro-
ducts must be produced satis-
factorily at this point. Often
the product requirements change
instead of the system hardware
having to change at this stage.
This is a final check on pro-
duct or output requirements
being satisfied from a hard-
ware capability standpoint.

A verificaticn of the accept-
ability of all mzn-machine data
flows is made with hardware
performance and physical fea-
tures in mind. This is a final,
human engineering check on the
hardware elements, plus a data
flow efficiency check through
‘hardware components only.




TRACE H-1-2

CPERATIONAL
ACCEPTANCE

\
SOFTWARE FACILITY ‘

REQUIREMENTS
—

MANAGEMENT

SUPPORT

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

\\ This is a policy or standard
operating procedure generation

This step is more oriented
towards overall policy and

general organizational pro- SYSTEM effort which may describe how !
cedures and will not affect OPERATING the hardware can be utilized
the hardware elements for PROCEDURES ir different system configu-

sample system #1. rations under different con-
ditions. This step is impor-
tant and must be performed at
this point for coordination

and user acceptance.

N

This step is a check on the
completeness of hardware start-

This step is a check on the
campleteness of hardware start-
up, meonitoring during opera- SYSTEM up, monitoring during operation,
tion, and shut-down reference OPERATING and shut-down reference docu-
documentation. DOCUMENTATION mentation.

COMPLETE

/2 N\
\/\//\

This step is a check on the This step is a check on the
training preparedness amd is training preparedness and is
oriented towards hardware TRAINING oriented towards hardware

operation in sample system #1 DOCUMENTATION operation in this case.
COMPLETE

N S

7N 5 N\
NS
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TRACE H-1-3

OPERATIONAL
ACCEPTANCE

MANAGEMENT

N

REQUIREMENTS

SUPPORT

HARDWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM ¢ 2

This is where all performance
functions of the hardware are

This is where all performance
functions of the hardware are
checked together with the ALCEPTANCE checked together with the
supporting software. Coor- TEST supporting software. Coor-
dination with other organiza- \DEMONSTRATIONS / dination with other organiza-
tions can be effected at this tions can be effected at this
time. If short demonstrations time. If short demonstraticns
can be developed, management car be developed, management
should see them. should see them.

782N\
N S

77N

This step is an important
effort for a large system.
Inter-organizational and intra-
systems interfaces shculd have
standard operating procedures
developed at this time. This
facil .totes svmport of hardware.

A final ~heck or the console
hardware connected to the
computer should be performed
if not previously done for
sample system #1.

INTERFACE
PROCEDURES

oo N\

A review of propored, individ-
ual hardware changes and

A review of proposed, individual
hardware changes and changes in
changes in numbers of hard- EXPANSION numbers of hardware components
ware components should be OR should be accomplished in view
accomplished in view of the MODIFICATIONS/ of \ -~ impact on the operation
impact on the operation of of th. current, working system.
the current, working system.

72 O\
N NG NN S

77N
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TRACE H-1-4

(  MANAGEMENT

SAMPLE SYSTEM # 2

OPERATIONAL
ACCEPTANCE

REQUIREMENTS

SUPPORT

This is important in this
military system for checking
the hardware locks, security

HARDWARE

SAMPLE SYSTEM # 1

This is only applicable so
far as validating that digi-
tal signals are not mis-rout

DATA

or lost, causing data errors VE:EE?§§¥¥ON procedures used at terminals,

and the destruction of data shizlding in hardware, etc.

files.

SN
&
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REQUIREMENTS

SOF TWARE

SAMPLE SYSTEM # 1

This effort is a validation of
the personnel skill levels

needed to produce the re- COMPLETE

quired cutput with the sys-

tem. It is an important step GENERATION

to perform at thig time for
future personnel acquisition
planning.

This step is a final check

on the man-machine work flow DATA FLOW
and related training and PROCEDURES
support given to the opera- SET
tor of the display station.

This step defines how the

operator should conduct his

shift activities at the dis- SYSTEM
p.ay station. This is impor- OPERATING
tiant to have in case substi- PROCEDURES

tue operators are needed
without notice due to
eme.gencies, etc.

(
(

OPERATIONAL
ACCEPTANCE

PROOUCT

N
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TRACE H-2-1

SUPPORT

MANAGEMENT

SAMPLE SYST{M # 2

This effort is a validation of
the personnel skill levels
needed to produce the required
output with the system. It is
an important step to perform
at this time for future per-
sonnel acquisition planning.

This establishes a final check
on manning requirements and
human engineering aspects of
operator movements throughout
the entire system.

This helps define administrative
policies governing the cadre of
personnel that will operate the
system. Shift assignments,
vacation schedules, and standby
rosters are examples of items
that are vital to a continu-
ously operating system employ-
ing many individuals for long
periods of time.




REQUIREMEN;}>

SAMPLE SYSTEM » 1

This step assures that user
reference documentation is

complete and normally eases
the operators' effort over

a period of time.

This step eases personnel
training, of course, and
facilitates substitute
operators being used easily
or more frequently with
little effect on produc-
tivity.

This is an opportunity to
interest potential operators
aad coordiniate other system
personnel that will be work-
ing with the console statijion
operator(s).

This step is not significant
for personnel elements in
samj'le system Wl.

SUFTWARE

0

OPERATING

ACCEPTANCE

PERATIONAL

SYSTEM

DOCUMENTATION

COMPLETE

N

TRAINING

N2 S

DOCUMENTATION

COMPLETE

-\

2

0

i

\

—

ACCEPTANC:

NE S

TEST

ONSTRATIONS

NS

S

INTERFAC
*OCEDURES

m™m

NN
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HARDWARE

TRACE H-2-2

< MANAGEMENT

SAMPLE SYSTEM # 2

SUPPORT

The step assures that user
reference documentation is
complete which normally eases
the operators' effort over a
period of time.

This step eases personnel
training, of course, and
facilitates substitute opera-
tors being used easily or more
frequently with little effect
on productivity.

This is an opportunity to
interest potential operators
and coordinate other system
personnel that will be work-
ing at the various nan-machine
stations.

This is important to aid the
resclution of inter-service

or inter-command staffing plans.

Training, education, transpor-
tation of personnel, etc., are
required, and these often are
dependent on many agencies for
support to a system like this
tactical mission analysis
complex.




OPERATIONAL

FACILITY ACCEPTANCE

REQUIREMENTS

-V

SOFTWARE

PERSONNEL

SAMPLE SYSTEM # 1

Future increases or decreases
in operator, maintenance,
aimi,/sr supply personnel wmay

_/

EXPANSION

VIR

be indicated at this point. 0
MODIFICATIONS
This is not applicable to
personnel elements for sample
system #1. DATA
! SECURITY
\ VERIFICATION

-

7N NN
NN NS
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HARDWARE

TRACE H-2-3

SUPPORT

e r——

MANAGEMENT

’

-

SAMPLE SYSTEM # 2

Future increases or decreases
in operator, maintenance,
and/or supply personnel may
be indicated at this point.

Personnel check-in, console
sign on and cff, and admini-
strative controls must be
verified as adequate to main-
tain compliance with security
regulations.
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TRACE H-3-1
OPERATIONAL
ACCEPTANCE HARDWARE
—_—
REQUIREMENTS MANAGEMENT

SAMPLE SYSTEM # ) SAMPLE SYSTEM # 2

This step will be very similar
to the Baseline Exercises;
however, at this time, all
application software should
be done and checked. The
files established by these
application programs will be
as ~<eded in Baseline Exer-
cises also.

This step will be very similar
to the Baseline Exercises;
however, at this time, all
application software should be
done and checked. The files
established by these appli-
cation programs should b~ as
needed in Baseline Exercises
but will be more complete now.

COMPLETE
PRODUCT
GENERATION

(

N

77N
N

This will be similar to the
previous step because all
that is checked in sample
system #1 are the application
programs that were prepared.

This will be an important

check to make. It will be
complimentary to the previous
steps, because it mainly affects;
the application programs. The
data base will also be vali-
dated for future use here.

DATA FLOW
PROCEDURES
SET

7\

This does not affect the
software elements for sample
system #1.

This should result after com-
pletion of the previcus step.

SYSTEM ' Since this system will have
OPERATING data processing support pro-
PROCEDURES vided to many of the functional
areas, the reiated softwvare
interfaces to the functional
areas’' operating procedures
should be documented.

SN

TNl N\
NN
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REQUIREHENTS>

SAMPLE SYSTEM # 1

This step does not affect the
software elements for sample
system #1.

This step should coordinate
the software documentation
to assure that references
and software-related train-
ing aspects are correct and
well-described.

This step will validate the
application programs as
being correct and efficient
for the man-machine opera-
tions to be performed at the
CRT display console.

OPERATIONAL
ACCEPTANCE

00

/e 0\

A

<
<mm

DOCUMENTATION
COMPLETE

SYSTEM
OPERATI

CCEPTANC
TEST

DEMONSTRATI

7TONE 2N
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TRACE H-3-2

HARDWARE

MANAGEMENT

SAMPLE SYSTEM # 2

This should result after com-
pletion of the previous step.
Since this system will have
data processing support provi-
ded tu many of the functional
areas, the related software
interfaces to the functional
areas' operating procedures
should be documented.

This step should coordinate
the software documentation to
assure that references and
software-related training
aspects are correct and well-
described.

The sub-sets of the software
must be demonstrated against
previously generated and ap-
proved test plans. Management
and user participation in key
functional areas is important
to make known the software
advantages in this systam,
future software needed, or
software relationships o
other projects and systems.
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HARDWARE

OPERATIONAL
ACCEPTANCE

SUPPORT

N

REQUIREMENTS

/S

MANAGEMENT

FACILITY PERSONNEL

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This will not significantly
affect the software elementsg
for sample system #1 at this
point, because electrical and
logic interfaces within the
system have already been
~hecked during B. =2iine
Implementation.

Since software is costly and
time-consuming to produce, any
sharing of prcarams that can
be achieved should be fostered.
More important is that inter-
face organizations know about
the existing software and know
how to coordinate with this
system for data exchange whether
they use the same programs or
not.

INTERFACE
PROCEDURES

‘
%
\

Any modifications or expansion
efforts will have to consider
the current software. This

N NS

Any modifications or expansion
efforts will have to consider
the current software. This is

SN

is a key step to perform, EXPGQSION a key step to perform relative
relative to the application MODIETCATIONS to the application software
scftware and operating system and operating system software.
software. \\\\

This step hes no «ffect on This is important to check

the software elements for DATA where prdqram lock-cut tech-
sample system #1. SECURITY niques or file validity checks

are made in support of security
VERIFICATION needs. .

77N
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"TRACE H-4-1

OPERATIONAL
ACCEPTANCE

HARDWARE

RFQUIREMENTS

SUPPORT

FACILITY

SAMPLE SYSTEM # 1

This sﬁep will not affect the
facility elements for sample

system #1. COMPLETE

PRODUCT
GENERATION

7

N\

VU

This step will check the work-
ing area and any modifications
as being adequate for sample

system #1. DATA FLOW

PROCEDURES
SET

NN
NN AN
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{ PERSONNEL

MANAGEMENT

SAMPLE SYSTEM # 2

Certain products reqguire

special supply storage, large
space for handling or shipping,
and many people to help produce
the item being generated. The
facility elements could be taxed
for the first time at this
point, and this should be known
prior to all facility prepara-
tion support being released.

This step should finalize the
internal layout of the system's
facility or connections between
individual portions of the
facility. This should be anal-
yzed carefully prior to sign
off on construction, because
future facility changes and
construction start-ups are very
costly and cause very harmful
affects on production operations.




TRACE H-4-2

OPERATIONAL
ACCEPTANCE

HARDWARE

REQUIREMERTS MANAGEMENT

SUPPORT SOFTWARE

SAMPLE SYSTEM # 1 SAMPLE SYSTEM # 2

This step will not affect the
facility elements for sample
system #1.

This step will not affect the
facility elements differently
than the previous step, except
to clarify who is responsible
for facility management, up-
keep, and security control.

SYSTEM
OPERATING
PROCEDURES

TN
N

This step will not affect the
facility elements for sample

This step will result in the
official records for guiding

system #1, OSEEIE?NG the care of the facility
DOCUMENTATION which houses the system.
COMPLETE
This step will not affect the This will affect the facility
facility elements for sample elements if a special facility,
system #1. like a shelter is used for
TRAINING part or all of tne facility for
DOCUMENTATION this system. Some traininq
COMPLETE wili require facility opera-

tion and maintenance data in
this latter case.

N
G

This step will not affect the This step will be a final check
facility elements for sample of facility acceptability and a
system #1. ACCEPTANCE point where mcst management or
TEST coordinating groups will have

DEMONSTRATIONS/ a chance to examine the facility
Bad facility elemerts will be
quickly identified by demon-
stration okservers before other
parts of the system are operated;
the:. fore, completeness is impor-
tant at this point.

P
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OPERATIONAL

HARDWARE ACCEPTANCE

REGUIREMENTS)
_ SUPPORT

SAMPLE SYVSTEM # 1

This step will nov z2ffect the
facility elements for sample
system #1.

INTERFACE
PROCEDURES

This step will cause a re-

evaluation of the work sta-

tion area and should be EXPANSION
documented for later use. OR

MODIFICATION

This step will not affect the
facility elements of sample
system #1. CATA
SECURITY
VERIFICATION

TRACE H-4-3

PERSONNEL

MANAGEMENT

SAMPLE SYSTEM & 2

Since a great volume of multi-
security level data will be
going in and out of the facil-
ity, the shipment and receiving
areas must be reviewed for
acceptability. The location

of briefing rooms, communi-
cation areas, etc., will be
vital to the success of this
system; therefore, the internal
and external interfaces must

be carefully checked during
early stages of the Operational
Acceptance Task.

Any such plans as these must
take the facility into consid-
eration. Waivers to facility
specifications may be needed
in view of an expansion pro-
gram tO be implemented in the
near future.

Shielding, cabling, vaulted

area safeguards, and physical
guara stations should be checked
carefully to assure that the
facility is properly constructed
and utilized to maintain the
levels of security at the right
places, at the right times, and
most efficiently.




OPERATIONAL
ACCEPTANCE

REQUIREMENTS

HARDWARE

SUPPORT

SAMPLE SYSTEM # 1

This step will not affect the
support elements for sample

system #1. COMPLETE

PRODUCT
GENERATION

7N O\
N

This step will help validate
the supply needs for sample

system #1. GATA FLOW

PROCEDURES
SET

2o\

This step will help validate
the supply and maintenance
needs for sample system #1.

NN

SYSTEM
OPERATING
PROCEDURES

3

N—

TN
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FACILITY

TRACE H-5-1

MANAGEMENT

e

SAMPLE SYSTEM 4 2

The supply portion of support
will certainly be checked by
this step. Some equipment
that has been infrequently
used to date should be made
to operate if they directly
affect the product generation
capability. This is necessary
to lend confidence to relia-
bility figures as they affect
maintenance and spare parts
under all operating circum-
stances.

This step will help validate
the supply needs for sample
system #2.

This step will help validate
the supply and maintenance
needs for sample system #2.




TRACE H-5-2

< MANAGEMENT l

SAMPLE SYSTEM # 2

OPERATIONAL
ACCEPTANCE

REQUIREMENTS>

SAMPLE SYSTEM # 1

FACILITY

HARDWARE

SUPPORT

This step will only help a SYSTEM This step will only help a new
new operator know what must OPERATING operator know what must be aone
be done as far as supplies DOCUMENTATION | 25 far as supplies ar= concerned

are concerned if the situ-
ation occurs where the well-
trained operator suddenly is

unavailable. ’ :::)

This step will only help a new This step will only help a new
operator know what must be done
done as far as supplies are TRAINING as far as supplies are con-

if the situation occurs where
p i
COMPLETE the well-trained operator
suddenly is unavailable.

7N g\

operator know what must be

concerned if the situation cerned if the situation occurs
MENTAT

occurs where the well-trained DOCUMENTATION where the well-trained operator

operator suddenly is unavail- suddenly is unavailable.

able.

COMPLETE

/g 2\

This will exercise the supply This will exercise the supply :
account, maintenance sources, account, maintenance sources, .
and spare parts inventory and ACCEPTANCE and spare parts inventory and

may be the step which helps TEST may Le the step which helrs

t» raise procurement priori- DEMONSTRATIONS to ralse procurement vriorities

ties for support elements to
this system.

for support clements to this
systenm.

NE_

7T ONE 2N
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OPERATIONAL
ACCEPTANCE

REQUIREMENTS

HARDWARE

SUPPORT

SAMPLE SYSTEM # 1

This step has minc: signifi-
cance to the support elements
unless procurement or contrac
tor interfaces need further
coordination on their respec-
tive jobs in support of the
system.

INTERFACE
PROCEDURES

N S

This step will be necessary
if expansion or modifica- OR
tions are contenpla,ted. The MODIFICAT!ONS
support stock may be held to
a low level until the expan-
sion is done, at which time
more long-term operational
supply accounts will be
needed.

EXPANSION

5 N\ N\

77N
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This is not applicable for
sample system #1.

DATA
SECURITY
VERIFICATION

AT

NS

FACILITY

TRACE H-5-3

SOF TWARE

MANAGEMENT I

SAMPLE SYSTEM # 2

This is a step of major impor-
tance for a system like this.
Many critical support elements
are provided by outside organi-
zations for a vactical system,
and these interfaces should be
clearly operaticnal prior to
system acceptance by the user.

This step is also important,
because,

1) A large syster usually is
in the process of expan-
sion or modification at
this point, and

2) Any such action will affect
supply, maintenance, and
other suprort elements
almost immediately.

This is an important final step
to assure that support elcments
that previde security checks
are adequate and will be con-
tinually satisfactory. Periodic

. S

inspections, maintenance to
alarm systems, and shipping
supplies used for the protection
of "high level” classified
materials art examples of these
elements.
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